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SUMMARY
The quality-of raw hldes depends on & number of |
- factors like feed, breed, age, care of the living animal,
- flaying and curing esc. The varza+1ons in hlde quality
reflect directly on the finished leathers. Adequate |
knowledge is not available to deteriiine the hide quallty
and correlate the hide quallty with finished leather
quality. Hence, a detalled gtudy was made on some of
these factors that affect quality. First, a new method
1was developed to assess hide quality. Then the’ ﬁgiluence
of (a) interfibrillary matter (b) 1locational variations in
thickness and structure, (c) cause of death of the animal
(i.e. hide obtained from slaughtered and fallen animal)
(a) curing, delays in curing, certain pretanning operations
(e) the rate of penetratlon of tannin on the flnal
‘quality of 1eather from cow and buffalo hides were studled
and reported here. ' ‘

‘A new method was developed for the quantitative
.determlnatlon of the extent of deterioration in hide
quallty durlng stallng or during long storage based on
the estlmatlon of extractable hydroxyprollne present 1
saak llquor. As no quantltatlve method was readily avai-
lable for the determ1na+1on o? hide quality the present
- 'method may find considerable use in future investigations.

A study on the protein and caloohydrate constltuents

of the interflbrlllary materials of cattle hide was made

with a view to find out thelr influence on the properties
of finished leather. The proteln constituents were found.
to vary in different locatlons of cattle hide. BExtrac-
table salt soluble protelns were mostly removed but about
' 35% of extractable lime: soluble proteins was found to be
retained by the pelt after pretannlng operatlons. The
non-proteln constltuents and tyrosine of salt soluble '
- and lime soluble extracts of cattle hide were also
quantitatively determlned Small proportions of these
'components appearsd to be unextractable by salt and lime
extraction. Influence of interfibrillary materials on
the propertles of finished leathers 1is poss1bly due to

" the constituents which are extractable by lime but are

.retained by the pelt after.usual beamhouse treatments.



‘CBut a pre01se knowledge about the compos1tlon of -this
fraction of Yime soluble materlals and its influence on
fthe propertles of leather is yet to be acquired.

Effects of thlckness and structural variation in
-hlde on the rate of chrome end vegetable tanning were
-"studled., Rate of tannlng and phys1oa1 ‘properties of the
;vleatbers were. found to be affected due to these variations.
.. The 1nfluence of delay 1n cure, precurlng extraction
of- hide ‘with sodlum chlorlde and half saturated lime,
,.varlous types of cure and pretannlng operatlons on the
rate of . vegetable tannlng, sole leather ‘yield -and on
,‘phys1cal propertles of the 1eathers from buffalo hide
were determined in laboratory scale experiments. The
data obtained from these investigations may signifi-

_ cently'help in improving or modifying tanning%processes
andkto*aohieve better properties=o£.sole leathers.

 The leather meking properties of ‘fallen and

slaughtered cattle and buffslo hides collected from
different souroes aﬁd"ffoﬁ”differen%’regions ofIndia were
_studied.' Cattle hides Were finished into full chrome upper
. Leathers. and buffalo hides into vegetable tanned sole
‘leathers. Slaughtered cattle and buffalo hides collected
‘from slaughter houses and the leathers produced from
them were found to be better in quality than the fallen
hides oollected from Flaying and Carcass Utilization

‘ Centres and ' the leathers obtained from them. Market
_quallty slaughtered and. fallen cattle hldes and the
_Hleathers made from them were found to be oomparable to

( each'other. "But in case of market quallty buffalo hides,
“slaughtered ‘hides gradéd better than. :fallen hides. '
‘Fllnt dry fallen hides were much .poor in quallty and
most of them*were not suitable for full chrome upper
leather. Phy51cal properties ofhchrome upper leathers
from slaughtered and fallen hides werepanalysed statis-
%tlcally and we¥e compared. It was, however, observed
in general ‘that the leather making. potentlalltles of
'slaughtered ‘and fallen hides belonging . o, -the same grade
lxin raW classification were not affected to any appre-
ciable extent.



- The present 1nvest1gat10n further revealed the basic
faotors that were responelble for the deterioration of
| both fallen and slaughtered hldes. ‘Fallen hides were
degraded in quallty due to microbial action ‘during staling,
meohanlcal damage, congealed blood patches, inadequate
.. cure and long storage,slaughtered hides, on the other
hand, suffered from flaylng defects, old age, etc. Both
the slaughtered and fallen hides were affected due to
tlck pock and ve1n marks and poor flanks. ' The present
iwork points out that there 1s con51derable scope:of
_1mprovement of the qualltlee of both slaughtered and
fallen hldes, partlcularly of fallen hides.

The efflolency of fllnt dry, frame dry and dry salted
wcattle ‘hides for the production of chrome upper “leather was
examined in comparlson 1o control wet selted ‘nides.

__HFrame dry hides were found 10 yleld leatbers roughly

comparable to that of control leathers. "For the prepara-
tion of dry hldes the superlorlty of frame drylng method
wa.s conflrmed. R

An effort was made to flnd out a better Way of
ut11151ng the buffalo hide offals (medlum Weight) i.e.
- shoulder and belly pleces. They were ‘converted into six
different types of leathere and an assessment of value
. index showed that the productlon of banwar and kattal
1eathers was more prospectlve. ,



INTRODUCTION

l.ﬂv Hldes and sklns, the bas1c raw materlals for the
leather 1ndustry, deterlorate 1n quallty dué to a number -
of .antemortem and . postmortem defects. As ‘these defects

in hides: and sklns obtalned from varlous sources are quite

‘different in nature, 1t has not been pos31ble to standardize
any.. unllateral method for the assessment of hide 'quality.

A good . number of these defects are, however, vigible and

~can be recognlsed by careful 1nspectlon but the defects

which .are lnv1s1ble, create cons1derable problem in hide

asgessment. Factors like breed, age, 11v1ng conditions

and cause .0of death of the anlmal have llmlted deterloratlng

effect on hlde quallty, but a hlde may completely lose its
leather maklng potentlallty ‘dépending on the extent of

delay 1n eure, 1nadequate cure and long storage perlod.

The effect of delay in cure on Hide quality has therefore

been . Well emphas1sed from time to time by different

_ 1nvest1gators ’2 3 4 5 oo -

Commer01al hldes and sklns are generally cured by
wet saltlng or brining method whereby the hide absorbs
about 15 percent salt and Toges’ about 20% water. Chemical
ikanalys1s of wet salted ‘hide for salt and moisture has
., been the most common trade practlce to get first hand
Lwlnformatlon “about ‘the protelnous substances present in

the hide. Although thls method ' can glve 'a rough account

- of the non-leather maklng substance present in-the hide

it does not indicate the quality of the hide. The
histological method6 ‘of aosess1ng hide quality was adopted
by many 1nvest1gators either alone or along with other

. chemical methods. But this ylelded only an assessment of
qualltatlve measure. Whltmore et al7 were of opinion that
extractable nitrogen in cured hides, if present above 5%
level, shall indicate deteriopation in hide quality.
Somer8 correlated the volatile nitrogen content of

heavy cured hldes with tannery yield of leather and found
that a well cured hide could yield upto about 0.3% volatile
nltrogen. But the 1imitations of the above methods were
p01nted out by Hauck and Iollarg. Different other
approaches were also made to evaluate hide quality based
on the estlmetlon of free fatty ac1d1o, total amino a01d



nitroéeh11, ‘specific amino a01ds12, lactic acid12

aldehydes12 and so on. A measure of the percent contraction
ln length ‘of collagen fibre after 2 mt. treatment in 0.13 N
HC1 was considered by Volpert 3 to give an indication of the
hide quallty. ‘

It was observed’ that bacteria first attacked the
1nterf1brlllary proteins and made their way into the hide
structure and then became- active against fibrous proteins.
'The ba81o leather making ‘substance in hides ‘end skins is °
collagen. ~It has therefore been considered that an estlmatlon
of hydroxyprollne present in: the hide:would give an account
of the leather making potentiality of - -the hlde, But ‘the
&ffect of mlcrobial deterioration of hide on its hydroxy-
prollne content -is not known W1th‘certalntyg‘_Baeed on the
adtioﬁ‘Of*proteolyticfenzymesfpresentwin;fluid_extracted
from-hide on photographic gelatin film, Schmitt and
.Deasy14 suggested e method for estlmatlng the delgy in cure.
Such an sssessment is, however, qualitative-in nature. As
there is no convenlent quantltatlve method to study the
quallty of raw hide and the extent of deterloratlon that has
taken place in the- hlde, a further 1nvest1gatlon in this

fleld is considered neceseary.:

2.,, "Besides fibrous protein, raw: hldes contaln small amounts
of 1nterf1br111ary proteins, . Of these albumins (water soluble)
and globullns (salt: soluble) are generally termed as globular
protelns or coagulable proteins.  During salt preservation,
ﬁcertaln ‘amounts of globular proteins get denatured. Consi~ -
derable ‘amount of globular protelns and probably some muco-
protelns undergo denaturatlon when hldes are dried in the

hot sun- and this 'is mainly responsible. for the problem of
rewettlng dry hides. . It wag observed by different
1nveet1gators 15,16,17 that wet salted calfskins after
soaklng retained certaln amount of globular proteins.

.Pandlt and Roddy18 noted that the extraction of coagulable
proteln nltrogen was the mlnlmum in-.case of flint dry

sklns. ' ‘ ' S

h Muc01ds and mu00polysacchar1des whlch are extractable
by half—saturated lime 11quor, are partlally removed during
beamhouse operations. Schneider19 observed that albumins,



globullns -and - also mucoids present in the'skin were ‘degraded
and dissolved by trypsin. A good. amount:of 1nterf¢br11|ﬂfy
matters were found to be removed by enzyme. bategO 21, 2‘
‘Burton, - Reed and Plint’ B,nowevsr pointed out that.- the
removal of mucoid material was basically respons;ble for
soaklng back, unhairing and batlnb cu hlde.

““According to Cooper and- Johnson } the major constituent
of the'ground substance: of the skln was . 31m11ar to plasma
proteins, ¢ The. presence of an albumin like glycoprote*n in
calf skin was reported by Got and Bourrlllon . The prescr
of non fibrous proteing in hides and in pslts to dlffe¢euﬁ
extent was' considered by dlfferent 1nvest1gatore1? 6,27
%0 have certain influence on processing . and on the proner+1e.
‘of leather.. The presence of the globular protelns, parti-
cularly in the epidermal-or grain area, may affect the
grain ¢haracteristics of finished:leathers,:;Bgtiprecise
Adnformation regarding the presencevof>bhese interfibriilary
‘proteins in pelt just before tanning and. their influence
“on thé qualfty of the finished leather 1s rather limited.

Accordlng to Meyer28 mucoids ‘are class1flsd intc thres
main’ groups (i) mucopolysaccharldes, (ii) mucoids and
(1ii) glycoproteins, Mucoids and glycoproteins are both
amino sugar protein complexes difreriug only/in the amounr
of amino sugar present,in them. Globular protelns aluo
contain different glycoprotelns. Following the fracthlaL“ﬁ”
technique of Meyer:and ChaffeeeJ the acid mucopolysacchL Wi
e g hyalurdhlc acid and chondroitin sulphate of the
calf skin’C and bull sk:.n)1 were isolated. Recent
studies 32,33,3‘,3g contrlbuted more, quantltatlve data
‘on the’ monosaccharlde units of the mucopolysaccharldes
4in skin. It is, however, 1mportant to have a b@tte&
understanding -about the carbohydrates Whlch are present
“mereély ias.constituents of the ground substance and those
which are in some-way combined with the flbres.f Analysis
of the interfibrillary materials extracted by salt solutio
and ha%;; turated lime solution for non—proteln consti-
_tuents/provide further information about the composition
.of 1ntsrf1br111ary substances present 1n h_des.



'3, The rate of diffusion of tannin materials in hide or
in pelt depends on a number of complicated factors of both.

36 1nvest1gated the rate

.chemical and phys1cal nature. Mezey
37

. of- penetratlon of dlfferent tannin materlals.
out-that thls rate of penetration might be. 1nfluenoed by

. the: concentration, astrlngency, pH of the tan. llquor,
presence’ of electrolytes in it etc., Stather38, observed
that temperature and pH:of both hide and -liquor. affected
<the rate. of tannin. penetratlon. He further. noted that
tannin. penetratlon was also roughly proportlonal to the
.:square-root, of time. In a later study Stather and Herfeld39
reported that. rate of tanning, tannin fixation. and_degree
of tannage: 1ncreased with rise-in temperature. Aocording to
gPawelow1tsch4o diffusion of tannin was. max1mum in the pH
range 7 Yo 8 but its flxatlon was. mlnlmum in thls range of
HpH. The effect of neutral salt concentratlon on the rate of
tannlng by hemlock and gambler at dlfferent pH levels

was studled by Thomas and Kelly41. A survey of the
llterature revealed that a cons1derable amount of work

had been done coverlng varlous chemloal aspects but infor-
matlon about the effect of physlcal factors on the ‘rate of

tanning are rather llmlted.ﬂ"

01nted

, . It was pointed out by Braybrooks et al42 and supported
”by Kremen and Lollar43 that the swelllng of raw collagen
mlght con81derab1y 1nf1uence the rate of tannlng. Sykes
.Studlud the effect of swelllng of untreated deamlnated,
acetylated, esterlfled and formaldehyde treated hide

samples on the flxatlon of tannln and observed a general
trend of 1n¢reased tannln flxatlon Wlth 1ncreased swelllng

of oollegen.

44

A variation in. hlde quallty may also 1nfluence
.tannlng rate and also the quality of . finished leather.
Such differéncein hide gliality may be caused by faotors
like\areaWise‘variationgin,hide’dueato.thiekness and '
‘structural changes.1, delay in cure, extraction of hide
prior to curing orﬁtanninggmethods o@;euring and SO
Ol .



‘Structural veriation in cattle hide can hardly be
‘modified but variation in thickness may be eliminated by
spllttlng the hides during upper leather manufacture.
"Spllttlng is done either in the 'lime' or in the 'vblue'
'stage. Lime spllttlng may be advantageous45 in certain
reepecte e g. the spllts may be proctssed as desired,
'7slight gain in area yleld, reduction of cost of materials
ﬁand reduction of- prooess1ng time. On- the other hand, it
‘WaS‘reported46“that'hides*splitted in blue stage produced
“ leather of tighter'grain.f:Mbreover, splitting seems to be
comparatlvely ‘easier when operated in blue stage. The
influehce’ Of areawise variation in hide on the rate of
‘chrome tannlng and the effect of lime spllttlng on the

'qualltles of chrome upper ‘leather may be 1nvest1gated.

Holmes and Wollenberg47 demonstrated ‘that thlckness
~of . hlde affectedthe rate of tannlng and in thlnner areas
| the rate of tannlng was- qulcker, Besides thlckness, the
"compactness of the hide or pelt may also 1nfluence the
 rate of vegetable tannlng.‘ A study on the' effect of
“:areaw1se varlatlon 1n buffalo . hlde on the rate of vegetablo
htannlng and on the qualltles of sole 1eathers would thus
be of conslderable 1mportance._

Delay in cure may affect the qnailty of hide which

in turn may 1nf1uence the rate of vegetable tanning. Two
'1arge scale experlments were conducted by the Brltlsh
_Leather Mnnufacturers' Research Ass001atlon48 in conjunction
with Penketh and Camden !annlng Companles ‘with hides staled
‘;for 3 to 14 days. Leathers produced from etaled hldes
were affected by grain damage “but had little change in
phys1cal properties. Stather and Sluyter49 reported that
whlte Welght galn and leather welght yield did not vary
'fbetween fresh end 24 hr. staled hide (staled et 18°C),
““cured either" by salting or brln1ng.~ “In-a later study,
5Stather and” Herfeld2 extended the etallng ‘period to 72 hr.
' and observed ‘no ‘variation in leather yleld spe01flc
vgravity, ten311e strengtn, stretch and -chemical composi-
tion between.fresh and staled hides., Leathers produced
from 72 hr. staled hide were, however, spotted in the
grain and absorbed more water than other samples, It is



-well recognlsed that the 1nten81ty of the effect of delay
in cure depends to a great extent on the temperature5 »10
,durlng stallng and in a troplcal country like - Indla, staling
may have more pronounced effect on leather quallty than in
‘cold cllmatlc reglons. Mbreover, a good proportlon (:>80%)
uxof the Indlan buffalo hides are.obtaired from fallen animals
whlch often undergo stallng for a perlod of 24 ‘hr. or even
i'more. A study on the effect of staling on thé'“leather
‘maklng property of buffalo hlde 1s eXpected to throw consi=-

'Wderable llght on thls aspect.

Accordang to Roddy15 globular protelns present inside
the hige might affect. the dlffuslon of vegetable tannlng
liquors. He noted that a fresh hlde when extracted with
salt solutlon for 24 hr., stored for 30 days after salt
curing and then tanned us1ng quebracho extract could pro-
.duce a plumper and heavier leather. On the other hand,
'Llncomplete removal of denatured globular proteins during
vbeamhouse operatlons resulted in lower leather: yleld.
_Whether removal of 1nterf1brlllary protelns by extraction
"prlor to curlng/%annlng 1ncreases leather yield and:
“1nfluences the propertles of sole leather may be examlned.

McLaughlln and Thelsso reported that heavy hldes
;:cured by brining: produced thlcker_and firmer leather with
'hlgher leather yield than green salted hldes. A higher
~white welght gain and equal or bettel leather yleld by
“heavy brined hides was also noted by DeBeukelaer51.i Whether
. 8imilar trend of varlatlon do ex1st 1n ‘case of buffalo

hide of lower weight . range may be verlfled. In certaln
-tannerles hides are bated and then vegetable tanned.

Bating is expected 1o help complete dellmlng and to improve
the general appearance of the flnlshed leathers but the
effect of bating on the rate of tannlng, on leather yield
~and.on propertles of . the leather .are not known with
~‘oertainty. Hides may be urhalred enzymatlcally5 %o prepare
‘pelt for tannlng even WlthOJt ‘prior alkallne swelllng.

TIt. would also be- 1nterest1np to know how the enzyme unhaired
‘buffalo pelt behaves towards. rate of tannlng,_and on
- other - propertles of sole leather.l It 1s also poss1ble that
»sole leather yield may. be -affected 1f the hlde is cured. :
in different ways e.g. alr drled dry salted, etc. - But



fpubllshed report in this respect is rather insignificant.
The 1nfluence of the above variations in hide quality on
 the rate of tannlng and on the prOpertles of sole leather
thay thus be eluoldated in the’ present 1nvest1gatlon.

: 4. Establlshment of the 1nter—re1atlon of hide quallty
to the efficiency of tannlng or to the quallty of finished
1eather is of crltlcal 1mportance but has attracted attention
~ of the technologlsts only in recent years.' ThlS is probably
due to the compllcated nature of the problem as the variation
~in hide quality may not always 1nfluence dlrectly the
'commerclal qualltles of the leathers or-their physical and
::chemical propertles. Many studies regarding theé relation-
j”shlp between hlde and leather quallty might have been
i'conducted elther in laboratory ‘or in- plant scale but very
| few of them were reported.

o Ttis well establlshed53 ‘that the Structure of hide
or. skln greatly, 1nfluences the prOpertles of flnlshed leather.
~That the breed of the cattle, ‘the env1ronmental llv1ng
conditions and age of the oattle affect the structural
=¢character1st1es of the hldes and 1n turn the leather quality
is also well recognlsed. The effect of delay in cure

on’ the Quallty of Taw nide end" oonsequently~on shoe upper
_leather quallty was studied by Hauclk 'and Lollar9 with a view
to establlsh some correlatloﬁ between the propertles of

raw: hides and flnlshed leathers. "It was noted that physical
. _strengths ‘of “the leathers mlght depend' on the amount of the
o proteln present in the hide. Combs et a1°% studied the
leather making characterlstlcs of- calf skins which were

- obtalned (1) by skinning immediately after slaughter of

H_ the animal and (ii) by removing ‘the skin in the cooler
after permlttlng the skin to remain on ‘the carcasses for
some tlme. “Bhe qualltles of the finished leathers:were,
however, found unaffected ‘although some correlatlon of the

_ strength of the raw ‘stock to that of the finished leather

- was noted. In a later study Fopmz et a155 attempted to

" find “out a pos1t1ve relationship between the chemical
Jcomposltion of the ‘hide and. the physical strength of the
'leather.‘ Although it was not possible to° establish such

“a relatlonshlp, it Was observed that mullen graln ‘strength

0y



and sllt tear strength were s1gn1flcantly lower in leathers
from cull lots of hldes than for the leathers obtained from
hides of small packer 1ots. “No correlatlon was‘found by
Ornes and Roddy56 between the chemlcal characteristics of
green salted hlde and the phy81cal strength ofwthe finished
1cather. ' :

' In most of the countrles cattle hides are obtained as
by—products of slaughter houses while a small percentage of
the, hldes is obtained from fallen anlmals. In Denmark,
hides from dead animals are marketed along w1th the hides
from slaughtered animals depending on their quality. In
England, fallen hides are sold separately and they. fetch
mach lower price3than”s1aughtered‘hidés'u In Indie;,on the
other hand, about 86% of the available cattle hides® | are
obtained from.dead animals and are merketed with the
slaughtéred hides-according to their~quality. ‘Cattle may
die suddenly due’ to certaln disease when the quallty of
the hide may not be deleterlously affected but when the
animal dies 'a natural death due ﬁogold age, the quality
of the hide may be comparatively poor. - Even after the
death of the animal flaying and curlng may be either delayed
or are poorly done. It iIs quite apparent that the leather
making potentlallty of each- hlde will entirely depend on
the extent-to which it has suffered deterioration and damage
before it ‘is ‘actually processed.: .Sluughtered hides may also
be effected in quality due to certain factors. Moreover
slaughtered hides;bbtainedffrom hide marketsfere not always
collected from slaughter houses but also from private
butchers in the country side. But no report has been
published investigating the inherent quality of the fallen
hides and their relationship to the quallty of the leathers
produced in compurlson to that of slaughtered hides. A
comprehensive study has theréfore been undertaken to study
the qualities ef upper leathers from fallen and slaughtered
hides collected from different sources. Besides these
the leather meking property of fallen hides avallable in
flint dry condition has also been included in this study.

Drying of hides and skins in the sun or shade is the
simplest end most economic way of curing them. Because of



| different problems €:8.. dlfflculty to rehydrate, 1nsect
: damage and problem of quallty asseesmEnt, ass001eted with
dry hides. they are not generally preferred by the tanners.,
,Rehydratlon of. dry hldes m2y: be 1mpro"ed by us1ng ‘modern
\_methode of. drylng58 59 and by u31ng certaln soaklng agents
during soaklng of dry hldes.' Insect damage may also be
reduced by treatlng the hldes with effective 1nsect101des.
‘“Data are, however, llmlted about the comparatlve leather
maklng propertlee of the dry, dry salted and wet ealted
.ﬂhldes and Warrant further 1nv~st1gatlon in thJS fleld.

Like that of cattle hides about 87 0%57 of buffalo
'-hldes are obtained from dead animals, As .there is no pub-
+:1ished report: abPut -the qualltles of. follen buffalo hides
and their relationship to the qualltles of sole . leathers a
study. has been undertaken comparing the. leather making pro- _
_perties.of fallen end slaughtered buffalo hides. The other
/problem precipitating in India is -the proper utilisation
-wof'buffalo?hideloffels_like,shgulder_and_belly;pieces.‘
.Although marketing-hides into. croupon, shoulder and belly
'is a common’ practice in Burope and U.S.A., hides are
marketedin India only in-full pieces. The bends of

‘heavy buffalo-hides are often:used for‘Qﬁrtain,types of
industrial leathers but :to process the.offals and to
“‘market:them effectively is often a difficult task for
..some: of the tanners.. Ithisﬂthus'thought'to,exploit the
varioueupossibilitiés-of'utilising the offels in a
prospective way so- as toyget'higherymarket_Velues, S



CHAPTER I.

1, Evaluatlon of raw hlde g_alltv.’

In the present work an attempt wae made to flnd out
the inter-relationship between the eriractable hydroxy-
proline and the quality of fresh or salted hide and!to
use extragtable hydroxyproline as an index for fhe'qualityv
of hide..

2" Methods.

-1_2}1§”Eetima£ioh'of'hvdrOXVprOIine;

_ Hlde pleces were flrst dehalred with a razor, dehy-
v drated w1th acetone, powdered hydrolysed in'a sealed
~ tube with 6N HOL at a temperature of 105°C for 18 hrs.
and then made up to a volume with distilled water.:
,_Hydroxyprollne was then estlmated by Newman and Logan
'method60 and expressed as per eent on moisture free hide.

o To determlne the hydroxyprollne content of soak

- ~water an -aliquot of 25 ml. of soak water was taken in a
sealed tube,_dlgested w1th cone HCl and. then dried over

water bath. The-.dried. hydrolysate was next dissolved in
distilled water, made upto a known volume (100 ml. ) and

.. filtered. lHydroxyprollne Was then estlmated as before.

- 2% 2. zr081ne in soak water.

Acid hydrolysed soak 11quor that was used for the
estimatlon of hydroxyprollne was teken for tyros1ne
estlmation. Extractable tyrosine present in dfferent
‘soak 1liguors obtained from salted hides was studied and
- determined by a cororimetrio<methpd61j
' terms:oftyrosine"aS'per cent of totel nitrdgen.

and expressed in

:,2 3 Total nitrogen.

o Total hlde nltrogen was estlmated by dlgestlng about
r1g. of hide sample w1th sulphurlc acid and then estl—
-~mat1ng the nltrogen by Kjeldahl method. R

2. 4. Extreotable nltrogen.~_:»w;

Another allquot of 25 ml. soak water was taken,
dlgested with’ sulphurlo ‘acid and nltrogen was- estimated
: by Kjeldahl method. Extractable nltrogen is expressedx
"‘as percentage of total nltrogen. o



2.5. EProcedure 1 for onrome tanning..

Based on- prellmlnary trials a method for the

'7‘manufacture of full chrome shoe upper leather was -

”:standardised and was followed throughout the 1nvest1gat10n.

Wet salted cattle hldes were' cut into sides, washed
to remove excess salt and soaked overnight ih a pit
containing sufficient amount of water. Next mornlng the
hides were green fleshed if necessary, excess water was
allowed to be dralned out.‘ The hldes were then welghed.

The llme llquor was, composed of the follow1ng.
 sodium gulphide (60%)~ 2.25%, ammonium sulphate - 0.5%
and . water 300-350% (all on soaked weight) . The s1des

- were handled in the above ‘bath for about 10 mt and then
3% slaked lime was added. to it. Liming oontlnued for

two days and the sides were hendled in the llquor :
thrlce in a day. On thé third day ‘they were unhaired,
:\fleshed, scudded and then welghed (pelt weight). Timed
pelts were then delimed with O. 75% ammonium sulphate

“(or O. 5% ammon ium: ohlorlde) and 150% water (on pelt

l.;_weight) neoause of the oomparatlvely poor quallty of

rew cattle hides batlng was not considered absolutely
necessary and so bating operation was excluded,‘"‘

‘During pickling, the pelts were: run for 5 mts. in
& drum with 5% salt and ‘80% water and then 1.25%.
sulphuric acia (1. 04 sp. gr. ) -was added in diluted form
in''thin stream The drum’ was run for: 1 hr.,and the pelts
"were left overnight in the pickle- bath. Next mornlng
drummlng was contlnued for 30 mts. and the pH ofuliquor
was ohecked to be 2.8 - 2.9.

The pickled pelts were run, in the drum w1th 2%
salt and 80% water.. Chrome llquor was prepared in
the previous day by dlssolv1ng 7% chrome extract powder
(25% Cry04, 33% basic) on pelt welght in 20% water at
60°C. Chrome liquor wasg then sdded to the -drum in one
~ feed. The -drum was run for. 3 hrs. The liquor was then
 pasified with 0.5%: sodium bicarbonate added in two .
1nstalments. The tanned pelts were taken out and plled '
overnlght. Final pH of: the liguor was checked to. be
3,5, - 3.6, Next day the leathers were sammed, shaved



4.(splltted if necessary) and then welghed (shaved welght)

The leathelrs were agaln drummed for 10 nt. w1th
. 25% water and then 3% chrome - extract powder (on shaved
welght) dlssolved in 25% water and . ade 50% bagic by
addition of soda ash, was fed 1nto the drum. The drum
. wag. then: run for 30 mt. and the tanned leathers were
”ﬁhorsed up overnlght.n o o

The leathers were then Washed and neutrallsed in
~a drum with O 75% sodlum sulphlte and 125% water for

45 mt. The pH on the surface of the leather ‘Should

- be about 4.5 = 4. 6 and in the centre about 3 7 3.8.

The leathers were then dyed with O. 75- 1% a01d dye and
125% water at 60 C. Dyed ‘leathers were then fat liquored
Wlth a mlxture of 1.75% sulphated fish: 0il and 0.5%
‘groundnut oil emulslfled in 25% water. After drumming
for 20 mt. 1% gambier extract was added’ t0 the.drum.
lAfter another 20 mt. drummlng 0.25% formic acid was fed
into the drum and run for anothér 10 mt. The leathers
were then taken’out“of the drum and horsed up.: Next
‘hday the gides were sammed and .oiled lightly on the
"graln.< They were set out and dried. . Crust leathers
'were conditioned under saw. dust and. then staked and
‘$oggled on boards for drying. Dried. 1eft‘er°‘ ere trinned,
buffed on the flesh side and then flnlshed w1th casein:
finish. . -

T

“_2 6 Vlsual assessment of leathers.

_ Flnlshed leathers Were assessed ‘for quallty by

v1sual 1nspectlon depenélng on - general appearance,
'smoothness of graing temper,,tlghtness and grain break,
‘graln cracklness and fullness of shanks.. Leathers were
Iassessed by a reputed tanner into first, second third
“and’ rejection quallty but this claSS1flcatlon may dlffer
from commer01al grading of the leathers..

2. 7. Phxslcal propertles of leather.m,

Samples were taken from the samnllng positions
(Fig. 1)) of each side’ (both control and experlment 1)
B and certain physical propertles were determined

'Ten81le strength, elongatlon, gtitch tear strength and
tongue tear strength were determlned by a Scott Tester



{Model. J), graln nracklngwand ‘bushing strength wers
‘.determlned by a‘Mullem Testetr

3;‘» A new method for the determlnatlon of hlde gualitz.

3'i Experlmental prooedure and results.

3 1 1. Extraotable hvdroxvprollne in staled hides.

A freshly slaughtered cattle hlde was collected,
iwashed to free from blood and manure ‘and the adhering.
_?fat, flesh, etc., Were ‘removed. Experlmental pieces
 fWere then cut out from the butt area. Hide pieces
were allowed to be staled at a temperature of 28 + 1 °¢
_‘for drfferent perlods. - . b

‘ _In one case staled hlde pleces were taken 1n
aistilled Water(1 5) and soaked for 1 hr. with occasional
‘hand: shaking. The soak water Was then flltered through
filter: cloth Wlth thorough Washlng and made up to

'~volume.

" In the othercasey: hide pieces staled for different
'periods were salted with 40% salt on green: welght and
lkept in ‘a pile. After two weeks, the hide pieces were
" shaken free of ‘excess -salt and soaked separately in
“distilled water for 1T hr. -~ The. seak liquors were then
‘filtered“and made upito volume.

Hydroxyproline and nitrogen contents of the soak
liquors were estlmated. Tyroslne was estimated in
soak liquors obtained from salted samples.

‘It is apparent from the results in Tables I and
IT that the Hydrokyproline content of the ‘hide remains
praotlcally unaffected-irrespectlve,of the deterloratlon }
of”hide‘dﬁring3staling.v“An estimation of the hydroxy-'
proline“oontent‘ofahlde‘isfthusfunablerthgivega correct
indication of the quality of hide.

‘Extractable’nitrogen in fresh hide increases with
. the increase.in staling perlod. Values for extractable
~nitrogen. are: found ~to- dlffer between unsalted and
‘galted hides. . The. values for unsalted hides are less
~up to 24 hr. stallng but ‘become higher as compared to
values for salted: hldes on further stallng Thls is

* Tables I and II comprise with the data on hydroxy-
prollne, extractable N and extractable hydroxyproline
N in cases of unsalted and salted samples.
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TABLE T

Extractable hydroxyprollne and

nltrogen in unsalted staled hlde

Period Of .uﬂydroxy_' T x Extractéble hydroxyproline Extrace
?talin proline of = Extrac- . - -~ table
hours ?;aggdmgigf, ?gbgg N (% of (% of (% of hide collagen
ture free total §) total N) extrac- hydroxy- N (% of
'hlde) st - table N) prollne) wotal N)
Fresh' - 10.39 a,«o.23'f5ﬁ Nil ,,tNil w1 ml
16 10,41 $0.53 . N4l Nik  Ni1 = Kil
24 10352 . 0.73 N4l Nl Nil - Nil
40 10,71 - . -3.16 0,017 . 0.52  0.009  0.20
48 10487 . 8,16 0,046 0.57 . 0.024 0 .57
64 10,89 . . 11.48  0.069 0.60 - 0.037 .86
TABLE IT

Extractable hydr'oxypro,l.ineg and

nitrogen in salted staled hide

P

- Period of Hydroxy—y

Extrao— 

‘.Extractable hydroxyprollne N Extrac- -

stalin proline -

(hours? ﬁfdst?%edfl ?;blg N s tag%g .

_-mgigtu;eo\ tgtgl . %gtgf N) gﬁ%iio— é%dggxhide Y (% of
- free hide) 7 table ) piolan) total N)

Presh 10,51 . 0.53 . Wil . Nil . o Nil Nil

16 "' 10.88  0.72 - Wil Wil Wil Nil
24 10.64"  1.19 . oW1 Wil oMl - Nl

40 10.78 RT3 0,027 Ee 0 0.78 0.01° 0.26
48 10.73 5.9% 0.05. 'fo;88; 0,03 0.64

64 +10:82 711 0.07 . ©.1.04° . 0.04 0.91




bfb%ably'becauee%ef“%heviaetwthat conelderable amounts of
soluble protelns produced in hlghly staled hldes -due
t6 bacterial” aetion are drained away along Wlth the
brineg . : '

durlng saltlng

Results on extraotable hydroxyprollne p01nt out
‘that hydroxytrollne is practlcaITy unextractable up-to -
24 hrs. stallngﬁunder tue experlmental condltlons. With -
further stallng, however, hydroxyprollne is extracted '
progre551vely B . There 1s only slight varlatlon in
extractable hydroxyprollne content in salted and unsalted
hides. Although extracfable hydroxyprollne nltrogen
may be'expressed in dlfferent ways, results ‘expressed
fas per cent of total ‘nitrogeén Hré more’ ‘reliable.

The increase in tyrosine content in soak water
obtained from salted hides_ whlch were initially staled
for dlfferent perlods is presented in Fig. 2. Tyros1ne‘
is found “to be present only in traces in soak water i

“from"fresh hide and incréases ~g16WLy up to° 24 hrs.?ﬁwu:?
;stallng and .. then increases progres31vely with further
inereass- 1n»sta11ng. _The low tyroslne content in the
“first few soak liquors obtained from less staled ‘hides
'1s pr”bably due to the extraction of tyr051ne contalnlng
”pretelns along with brine. durlng saltinge -

ot

J . 'Dyrosine is present: mostly in globular: protelns of
nidé and the data obtained thus p01nt out that- globular
protéins are also degraded to a greater extept only
aftér*a staling‘periodeoiwabout 24 hrs.

3. 1 ? Locatlonal varlatlon.

l

W It is qulte p0931b1e tht extractable hydroxy—
prollne content may vary 1nwdifferent areas of the nide.
Extractable hydroxyproline was thus determined in diffe-
rent parts of ‘the hide and after different periods of.
staling. '

A freshly slaughtered cattle hide was taken andcut
‘into two sides, one side was washed well with water and
" the other side was left unwashed. Samples were then
" cut from different areas of the gides e.g.,'butt, belly,
shank and neck. These were then allowed to stale at
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30 + 1%¢ for different pefiodsfh'After desired staling
periods, each hide plece was soaked separately and the-
hydroxyproline content of soak llquor was estimated as
befo"e, The ranges of varlatlon in extractable hydroxy-
'proline as presented in Flg. 3 are obtalned from the
analyses of 8 samples (4 ‘washed and 4 unwashed) dn each
case.' ‘ '

As in prev1ous ‘occasions 1o hydroxyprol:ne ig ~found
to.be present in soak l;quorsvobtalnedmfrompresh‘and
16 hr. staled hides. -Praetioally,mo,hydromypfolime”'m'
is fouhd\to be present in case of washed and 24 hr.
staled hide:pieces but intunwashed hides, a small quan-
tity.of‘hydroxyprolineais:found to be extracted. Sllght »
'heir-slip' is also noted in unwashed hide after staling
for 24.hr. whereas washed_hide demonstrated practlcally
no 'halr-sllp after the same period of stallng. This '
shows that washing of the hide may help to some extent
in delaying its deterioration during staling{ But as
the-staling period proceeds further no distinction can
be made between washed ahd unwashed hides in respect
of hydroxyprollne extraotlon or 'halr-sllp . The range
of varlatlon is also broad ‘after 42 hrs. of stallng.-
3.1, 3. Effect of . soaklng perlodl o ' o

The perlod of soaklng may ‘have certain: 1nfluence ‘on
“hydroxyprollne extraction. and: the extent of¢suoh variation
was examlned in the follow1ng experlment.

Fresh washed hide samples were staled for-28-hrs.
Lat 30 + 100 and then salted with powdered salt Sllght
"hair-slip' Was noticed in salted hide samples. - Experi-
mental samples were then cut :dinto small pieces (2.5 Sq. '
1nch) mlxed together and d1v1ded into four lots, each"
”welghlng approximately the same. They were then soaked
in distilled water in the following ways (1) soaked for _
1 hr. with occasional hand sheking, (ii) soaked for

2 hr. with occasional hand shanking, (1ii) soaked for

1 hr. in @ mechanical shaker and (iv) soaked for 3 hr.
in a mechanical shaker. Chloroform and toluene were
added to the soak liquor used for 3 hr. soaking. As
before, nitrogen and hydroxyproline preseqt in soak



TABLE ITI

Effect of perlod of soaklng on hydroxyprollne and nitrogen
content of soak liquor ‘

o =

Period of Extractablé

hant .

Condltlon of soaking soaking  hydroxy- ~ Extractable . Extrac-
' ' 3 -prollne ‘N . collagen N - table N
% of total W \

Shaken occas1ona11y ST R
by hand ST 4 pédr - 04004 0.05 1.94

mo . 2Lours . 0.004 0.05 2.23
Shaken in a- meoha- | B R E
nical shaker © 1 hour  ..0+004 0.05 - 2.08
~® . % 3 hours - 0.004 0:05 - 2.56
| QABLE IV |

‘-Effect of ‘drying of salted hlde on hydroxyproline and
’ nltrogen content of soak llquor '

v . o , Extractable Extractable
Extent of  ~  Moisture  hydroxyproline N collagen N ExtractableN
drying. - .  .content '
- of hide (%)

(on 1n1tial wet salted Wt basis;
o % of total N)-

Wet salted 39 27 o 0.029 0.3 5.84
Partislly dried 34.58 0.029 0.3 © - 6.96
Dry selted. . 21,77 - 0.028 . 0,35 . 5.18 .




, llquors Were determlned. Results are given in Table ITI.

_ The results 1ndlcate that the period.. of soaklng '
*“does not con51derably‘1nfluence the extraction of
hydroxyprollne from the hlde. For(practlcal purposes,
?soaklng for a perlod of 1 hr. in & nechanlcal shaker
may be considered suff101ent to be followed as standard
| practlce for other eXperlments.”

3. 1 4 Effect of dehvdratlon.'

Often the galted hldes are dehydrated to different
extents durlng storage and transport. ‘The effect of
drying of the hlde on hydroxyprollne extractlon was thus
} studled. ‘ “l ‘ o
Freshly slaughtered hlde sample was staled for
42 hr. at 30°C and then salted. After about 3 weeks'
storage, excess salt was shaken off the hlde ‘and ~ the
moisture oontent was determined.  This was then cut. into
two pleces, Welghed and . drledst dlfferent extents
in the laboratory." Moisture was determined in each case.
.,Wet salted “hide pieces were then soaked for 1 hr.,ﬁ_v

_partially drled pleces for 2 hr. and the dry salted :
'ﬁ'pleces for 3 hr.,: all in mechanical shaker. After

;soaking for the respectlve periods, the soak llquors

_were analysed ‘for nitrogen and throxyprollne.l Data.
obtained in the case of partlally dried and dry salted
‘hide pieces are calculated on 1n1t1al wet salted welght
(39 2% moisture content) basis and presented in Table Iv.

o It may be observed that dehydratlon of the salted
Thlde does not appreclably affect the hydroxyprollne
v'extractlon (Table IV). When calculated on the 1n1t1al
‘_wet salted Welght hydroxyprollne extraoted from-g,

'Wdry galted hlde 1s only: ebout: 3% less than that from
control (wet salted hlde) whereas the extractable nltrogen
ig gbout 11, 0% less in the case of dry salted hide.
=Per10d of soaklng, however, is to be extended When

dry galted hlde is analysed for hydroxyprollne.

3.1, 5. Effect of dlfferent percentages of salt.A

The claim that the hydroxyproline extraotlon method
can be suitably applied in agsessing the quality of hide
was next examined. In the first instance, the minimum
guanitity of.salt required for primary salting was found
out.



Samples Were taken from freshly ‘slaughtered: cattle
hide, freed from adherlng fat and flesh -and then salted
with 10, 15, 20 ‘and 25% salt on green weight. Salted hide
pleces were taken separately in closed contalners .and
stored ‘at room temperature for two weeks. Observations
were made on the quallty of hide piec.e which were then
soaked for 1 hr. in a shaker. N;trogen’and-hydroxy—,«
proline in soak liquor were determined. Results are
presented in Table V. R

It is evident from the results in Table V that
o hide salted with 20% or .more. salt can be preserved
well two weeks or more. Slight deterioration in hide
quality has taken place within the period of observatlon
when 15% salt 1e applled and considerable damege has been
caused when 1t is salted w1th 10% salt '

3.7.6.:QU uality of wet, selted hlde durlng storage.,

+The quality of salted hide as affected after
different storage periods was next studied by extrac-

teble hydroxyprollne method. PFresh hide samples were
salte@ with 40% selt and then stored at roon temperature
(about 30 90). Semples were taken every nmonth, soaked and
the nltrogen and hydroxyprollne present in soak Water
Were estimated as before.- Results obtalned are tabula—
fted in Table VI, |

1t may be observed from Table VI that wp to 2
months' storage at a temperature ‘of “about - 3000 no .
hydroxyprollne is extracted and after 3. months, hydroxy-
prollne is found to be extracted in- treces.‘ Hydroxy-
prollne content in soak liquor: 1ncreases with further
Alncreese in storage period. Slight: 'hair-slip' is
8180 noted after 3 months' . storage when traces of hydroxy—
'prollne ‘are found present in soak liquor.

It may further be noted that development of red-

heat‘ 1s not always dlrectly respons1ble for the.degra-.
dation of collagen as is ev1denced from the absence of

hydroxyprollne 1n +the "soak-liguor after the appearance

of 'red-heat'. -



TABLE V

Extractable hydroxygmi&ne and nitrogen from hides salted with
different percentages of salt durlng prlmary saltlng s

Percent salt - Condltlon‘of salted o
hide (observations = hydroxy-
‘after-two weeks storage) proline N

applied on

green weight

Extractabfé"

Ethactablé Extrac-
collagen N table N

‘% of totaitm

ansy halr-slip, putrld, 0.009';‘

W1th more halr—sllp

0106

10 “ 0411 3.51
smell, moist, no salt SRR
is presented on the
surface__» ¢ e
15 8light hair-slip, sllght O 005 0.06 4.74
: Vammoniacal smell, moist, RN
‘no salt is present on
the surface - : v ‘ :
20 No hair-slip, smell not Trace Trace 1.26
go fresh, moist, no salt S
‘is present on the surface . R
25 No hair-slip, fresh smell, Nil Wil 1.14
some salt is present on ' Ok =
the ‘surface =~ _
, ‘ TABLE VI
Extractable hydroxyprollne and nltrogen ‘of salted: hldes‘
- stored for dlfferent periods ‘. ‘
. o o Extractable Extrac- Extrac-
Period of Conditions of salted hide hydroxy- table . table N
storage - ' proline N collagen N ‘
o % of total N
1 week Good o Wil Nil 0.56
1 month 'Red-heat' developed,  ~ Nil Nl 0.80
otherwise good B -
2 months 'Red-heat' developed Nil. Nil 1.03
. further, otherwise same '
5 months 'Red-heat, ' 'VCTY slight = Trace  Trace’ 1.09
' hair-glip, smell not so ... . oo oo =
' . ,fresh B o
4 months - ‘Same as in 3 months but . 0.005 1.48




3.2..Discusgion. .

Tne present study reveals that good correlatlon """""
ex1sts between the extractable hydroxyorollne and the -
Cquality” of‘unsalted or salted hlde.. Extractable hydroxy—,
fproline is found +to be absent or present 1n traces in
~h1des gtaled upto 24 hrs. atma temper ture of about |
30°C under the ex1st1ng conditions of experlment. It
is thug evident that hlde collagen remains practically
unaffected up to 24 hrs. staling after Whlch perlod
collageﬁ is readily attacked by micro-organisms.- During
the inltlal stages of stellng the globular protelns nay
be preferably attacked but degradatlon of globular protelns
to a greater extent takes place possibly after 24 hr.
staling.

Ig has been observed that thair- sllp starts after 28-
30 hrs. of- staling’ ‘at a temperature of about 30 C and
" becomes easy after staling for 40 hra. In some cases .
‘grain damage has’ been found- to occur to some extent after_v
. a 40 hr. staling. Thus 1t appears that collagen or ‘
leather meking. substance is not much affectec tlll -
M'hair-sllp ‘gtarts and ran’ easy ‘hair—sllp due to
microblal actlon is found 40 be agsociated with loss of
collagen. PR A

It is, howevcr, dlfflcult ‘to define categorlcally
the- 1imit of extractable hydroxyprollne content that _
may be permltted in- good quallty hides but, on the bas1s o
of the present investlgatlon, it may be said that the
best quality hides: should not permlt any extractable
hydroxyprollne, hides having upto O. 005% extractable
hydroxyproline nitrogen may be consldercd as fairly
good and those contalnlng more than 0. 02% extractable
hydroxyproline nitrogen as: poor in quallty. ‘

Extractable nltrogen is found to vary from hide

\to .pide and depends on . other factors e. ey presence of
plood and manure, - type.of. cCures.. etc.,. and s9. cannot be» .
considered as a criterion for quantitative determlna—'
tion of hide quallty. Under the present experimental
condltlons, it appears that extractable nitrogen for a
good quallty cattle hide should not be more than 3%.



But this is much lower than that of the limit suggested
dby Whltmore et al | and may be due to the fact that
hlde pieces have been soaked in their experlment for

‘a much 1onger perlod ice. 24 hr.""’

7 To flnd out the extent of deterloratlon that has
:taken place in the hide before 1t is Ary salted, '
estimation of extractable hydroxyprollne may prov1de
valuable 1nformatlon.‘ Whlle extractlng the hydroxy—
‘prollne of dry salted h;de, the soaklng perlod should
however, be extended to 3 hr. or more.

,3 3 Recommended procedure.

A hlde plece weighing about 50 100 g. is ecut out,
cleaned free of excess 'salt and surface blood, taken in
& bottle with 5 times its weight of distilled water and
shaken in. a mechanical shaker for71 hry- The soak liquor
is then filtered and made up to 250 ml. in a volumetric
- flask.  ;Hydroxyproline is then estlmated and calculated
as . hydroxyprollne nltrogen and expressed as per cent
. of total hide nitrogen which should not exceed O. 005%

. for a moderately good quallty leather. This method ig
quite simple and. will. glve a quantltatlve measure of
the hide .quality. v : B

4. Inter-relatlonshlp of hide g_alltv as estlmated by

 extractable hydroxyproline nitrogen of soak water
'to the guality of finished upper 1 leather.

In the previous study it was p01nted out that a
cattle hlde hav1ng upto a maximum of 0. 005% ‘extractable’
hydroxyproline nitrogen ( % of total ‘N) might produce
fairly good ‘quality finished leather. In other words,
fairly good leathers might be produced from hides which
were staled for a period sufficient‘enough to show
‘slight "hair-glip'. But in order to brove the effective-
" ness of this méthod of'qualit&‘assessment, -experimental

‘evidences -are ‘to be ‘pute «forward and so the present work
'LWas undertaken to study ‘the effect of staling on the
‘”quality of chrome tanned’ upperﬂleather. Y

4, 1. Experlmentalgprocedure and results.

Freshly slaughtered cattle ‘nides (6 nos. ) were
collected from slaughter house and made 1nto 12 31des



'by cuttlng along the llne of backbone.' The left ‘hand
s1des _were then, salted w;th common salt 1n the. usual

way and Wers cons1dered 8. centrel s1des. The rlght

hand sides were left for stallng (temperature range

33- 26°C) for a day till ‘halr—sllp commenced It was
observed that 'halr-sllp took place in ‘certain areas
after about 23 24 hr. stallng.v The staled sides were then
salted Wlth salt as before. After plllng for 3 days

‘all the salted s1des were kept in stbrage for a perlod

of one month at room temperature (about 30°C)

Experlmental sampleg 'were then taken from each
‘of 'the control and experimental sides and extractable
hydroxyprollne nltrcgen 1n each sample was estimated by
the method mentloned in -3. The values obtalned are pre-
7sented in Table VII.. ~

It appears from Table VII that’ traces of Hydroxy-
'prollne nltrogen are present in soak’ water from fresh
galted sldes. But hydrcxyprollne nltrogen present in
staled hides. ranges from 0,002~ 0.004%.  These values cor-
_respond qulte Well with the values of‘extractable ‘hydroxy-
prollne nltrogen obtalned in the earlier study from hides
where 'hair-slip' has juss commenced

. All the s1des were taken,ln a gingle- lot and.tanned and
folnished 1nto full chrom ;_ ;fjupper leather.V Tannery
-yields durlng process1ng of the s1des and area yield

fof leather are presented in Tables VIII and IX.

d An analysls of the ‘data. 1n mable VIII. shows that
salted welght calculated ag- per cent . on raw Welght o
'appears to° ‘be sllghtly hlgher in case of staled sides.
As steled hides may retain more m01sture and salt after
~wet saltlng62 it seems possxble to ‘have such variation
:jln'salted weight - On the other hand, both soaked and
limed" welghts (% on raw. werght) are found to be somewhat
'less in gtaled: hldes. Leather yield. (sq. ft /lb.-of
hide or pelt) calculated on raw and salted weight seems
to be sllghtly less iy - staled hldes but appears to be
equal when calculated on soaked and llmed welght (Table IX).

“A comparatlve assessment of the quallty of the
leathers shows that there 1s no appre01able dlfference



Table VIT

- Extractable hydroxyproline (% of total N) present
in-soak liquors from fresh and staled hides

Sample No., = = . Fresh sides . Staled sides

1 Trace 0.004

2 Trace 0.004

3 ‘Trace 0.003 .

4 Trace 0.004

5 ‘Trace 0.002

6. - Nl 10.002

. Table VIII

Tannery yields during prdcéssing dfrthe fresh and stéled sides
Tagnery . Fresh.sides - ~ Staled sides
weights Wt.in 1b. % on raw wt., wt.inlb. % on raw wt.
Raw wt. = 50.25 - 48,25 =
Salted wt. 41,25 81.70 .~ . 40.50 . 83.9%
Soaked wt.  48.75 ~~  97.02; . 45.0 . 93.26

Area yield of leather obtafned from fresh and staled sides

Quality T i Area in Sq.ft.'per 1lb. of o
of hide - 'Raw hlde  Salted nide ~Soaked hide  Iimed pelt
Fresh sides = 1,03 - 1.25 1.07 - 1.20

Staled sides ~ 1.00 1.19 1.07 1.20

- o i e v -




between the‘contreltand experimental leathers. Controi
leathers are slightly more full and flrm and the experl-
mental leathers are slightly more mellow and flat.

Physical propertles e. g ten81le strength, elonga-
tlon,’stitch tear strength, tongue tear strength, grain
cracklng strength and burstlng strength were determined
and presented in Table X

Data presented in Table X reveals that there is
no signlflcant variation in stltch tear strength, tongue tear
strength, graln cracking and burstlng strength of the
leathers made from control and experimental sides.
Per cent elongation may be sllghtly higher and the tens1le
strength in perpendicular direction appears to be slightly
lower in. leathers from: staled hldes.

4.2, Dlscussion.‘4

Extractable hydroxyproline nltrogen present in
vthe experimental staled ‘sides lies withih the limit of
0.005% which tends to indicate that these ‘hides are
capable of produclng fairly good leathers. During
<proqessihg the tannery yields and leather yield (area
yield), all calculated on green weight, appear to be

- glightly less in staled sides than control sides.

These slight variations 1n tannery*ylelds and area

yield are possibly indicative of the slight deterio-
ration in the basic quallty of the raw material -
although the qualltles of the Tlnlshed leathers may:

not be appreciably affected.m In the present study

only slx ‘gides, have been taken for comparlson and so

3 greater emphasis cannot be laid on. the slight varlation m
in- yleld. '

Visual inspection of the leathers reveals that

there is no 31gn1flcant dlfference in the assortment of
“the experimental and control leathers. Average

physical properties of the leathers also do not vary to any
‘greater extent. The present investigation thusv

points out that a hide, if allowed to be staled for a

period upto the beginning of 'hair-slip' and is not
. further deteriorated in quality during storage, may



Table X

Physioal properties of ‘the leathers made from -
_ fresh and staled side.

Physical o
b . Fresh . 2 Staled
properties ¥y | 1. / i

- 11Tené11éﬁg'
‘ strength

U Mextmam 6404 5542 - 5026° 5435
~Minimum . 3583 3242 3395 3248
. Average 5194 4269 4321 4334

2.Elongation(%

CMexfmum 557 0 55 59 - 56
Minimum - - 38, . 39 - 40, 44
Average 47 . Lo 460 . 50 49

3 Stltch tear strength

Maximum 2045 1940 1835 1854
- Minimum 1333 1316 1475 1339
~ Average ¢ 1689 - 1631 1638 1634

4.T6ﬁgﬁe'féér’stféﬁgfh o C

Meximm 447 462 369 457
- Minimum 330’ 3000 120 - 254
. -Average. . 370...  ..389 307 371

a5 Graln cracklng strength

- Maximtm *".»=11549 19858
o Minimam . o 5542 . 7068
Averagel 4 = “_1_““_1._,123‘111, : 11684

- 6,Bursting strength
i;klsq 1nc§/inch)

Maximum - 20%20 19858
- Minimum 10622 10380
Average 15483 14837




be affected in quallty to a slight extent but: the _
qualities of the ‘finished leathers are fairly compara-
ble to that of the leathers obtained from fresh salted
-ehldes.

5, Summarv and conclusion.

1. szmmethodwhes.been:workedyout‘for the guantitative
determination of the extent of deterioration in hide
quality during staling or during long storage based

‘'on the estlmatlon of extractable hyproxyprollﬁe present
in soak water. Estimation of extractable hydroxyprollne"
nitrogen (% of total N) was found $o'give a measure

- of the degradatlon of hide collagen ‘or loss’ of leather
making substance. Hides possessing extractable hydroxy-
proline nitrogen upto 0. 005% are expected to produce
fairly good leathers but hav1ng more than O. 02% ‘extrac-
table hydroxyprollne nitrogen hides may produce poor
quality leathers. The gquality of dry ealted hldes

and preserved untanned pelts may also be asqed by this
method. oo ~

2. A pllot plant experlment was: conductedito collect

~ data in support of the above method of assessment of
hide. Correspondlng fresh and staled 31des (tlll 'hair-
sllp started) were stored for a period of one month
after wet ealtlng and were then evaluated for quallty

- by extractable hydroxyproline method. The sides were
~‘then. tenned and finished into .full chrome shoe upper
leathers. The interpretation of the- quality- 1ndex data
‘for staled sides and the quelities of the finlehed
:leathers produced from them .corresponded favourably
well. Leathers produced from staled sides were falrly
goodiln comparison to the leathers_irom contrcl fresh
gides. o I



CHAPTER II

1.“"Interfibrlllarv meterlals in cattle hide and their
influence. on. rocess1ng and on propertles of
‘ finlshed leather ,

2« - Methods

2,1} Protein constituents in hide

',Tancousq6 presented 1nformet1ve data about the non '
flbrous proteln components in hlde but obgectlons may be
p_ralsed 3 about the procedure followed by her to estimate the
globular protelns.: Debeukelaer and Merbach64 followed a
procedure 1n Wthh the hide was first extracted W1th 10%
" NaCl to ‘remove the globular proteins followed by extraction
,w1th-helf saturated lime to eliminate the lime soluble

proteins. The residusl material was then treated with

S 0J1% HCl at ‘8500 for two hours.” Keratin and elastin were
removed as residuep collagen was estimated from the filtrate
by direct ngldehl estimatlon. Thabraj et al. 17 followed a
procedure where albumin,globulin, mucoid and collagen of
goat skln ‘were estlmated._ Iv ‘their study the value. for
collagen was obtained by convertlng hydroxyprollne data.

" In the present 1nvest1gatlon, Debeukelaer and
Merbach's method was followed upto the. extractlon of llme
'soluble mucoid material and then hydroxyproline estimated
by the Neumen and " Logan method60 and .converted into:
'"collagen. ' :

A ) Hlde was dehalred by first cllpplng the hair and then
,.shav1ng 1t off._ Excess fat and flesh were removed by

‘ careful fleshlng.i The hide plece was then chopped 1nto

? small pleces and minced 1n a hand operated ‘mincing machlne
';in the presence of 1ce.' About 10 g. minced material was
fused for extractlon. The mlnced materlal was taken in a

shaklng bottle and extracted w1th 10% salt solution ~
(hide: salt solution :71:10) for one hour in a mechanical

' shaker, This was then centrifuged at 2000 r.p.m. for

15 m%t. and the supernatant was decanted off through glass

wool. Extraction was repeated twice with & fresh quantity
of 10% salt solutlon using 1 part of merthiolate per
10,000 parts of solution as an antiseptic during the
extraction. The residue was washed twice with 10% salt



solutlon and the flltrute and washlngs were combined and
made up tosa. requlred volume. The flltrate contalned
globular ‘proteink -and- non-preteln nltrogen (A) - An aliquot
of the filtrate was analysed for nltrOgen by ngldahl
method. Trichloroacetic acid was added to another allquot
of the filtrate to give a final concentratlon of 4% of the
acid” 65 and the coagulable protelns were coagulated by heating
over a water bath. This was flltered and the flltrate was
analysed for nltrogen by the kaeldahl method whlch gave the
_value for.: non—proteln nltrogen (B) . Globular proteln was
:caloulated from the dlfference of A and B.f‘

The residue after the extraotlon of,. globular protelns
wasaextracted wlth,half saturated_llme“(L 10)ifor one
hour -and centrifuged at 2000 r.p.m. for 15 mt. . The .super-
netant. was. decanted ‘through. glass. wool. Two more extractlons
with fresh quantity-of half-saturated lime were carried out.
The - reéldue was - washed with half-saturated lime and the
filtrate together. with the. ~washings was collected and
‘made up t0 ‘a: known volume. - An aliquot was taken for
nitrogen estlmatlon (Kjeldahl method) and this gave the
value for llme soluble proteln nltrogen.f .

.The residue was washed well with, dlstllled water, dried
in:a basin to-eonstant;welghtVandfpowdered.v‘A portion of
it was digested with 6N HC1 for 18 hr. at 105°C in a sealed
tube and the hydrolysate was made up to a known volume.
P rcentage of collagen was caloulated by estlmatlng hydroxy-
prollne by the Neuman and Iogan method us1ng the convers1on
factor 7. 529 (a sepurate m01sture estlmatlon Was made)
;The hydroxyprollne method: was preferred as 1t gave a more
ldlrect measure of’collagen than the kJeldahl method. The
remalnlng proteln constltuents are termed as unextractable
vnon-oollagenous proteln Whlch may 1nclude keratln, elastin
~and unextractable 1nterf1brlllary prOtplnS. '

Kaeldahl analysis was always done in dupllcate.
~4% voric acid and 0.01N HC1 were used to trap and
" titrate the ammonia released..



2. 2 Estlmatlon of hexosamlne

Hexosamlne was estlmated accordlng 40 the method of
Elson and Morgan as adopted by Windrum, Kent' and Eastoe66
with slight change. 1 ml. of the test sample was treated
with 2 ml.,acetyl acetone (1 5 ml acetyl "acetone made up to
‘50 ml with 2. SN Nazco ). This was heated for one hour in
2 water bath-at 95°C and allowed to be. cooled and 10 ml.
of 95% ethanol and 1 ml. of Ehrlich's reagent (1.6 gn
 p-d1methyl amino benzaldehyde in 30 ml. conc. HC1 and 30
ml. ethanol) were added. After standing for, one hour, the
intensmty of the red colour developed was measured by &
'D.U, spectrophotometer at 530 M.

2.3 Estimation of uronic acid

Uronlc a01d was estimated according to the method
of Bitter and Mu1r67L 5 ml. of H2SO4 reagent was taken
in. tubes and cooled to 4°C; 1 ml of sample was carefully
layered on to the acid., -The tubes were shaken gently
and then they were heated for 10 mt., in a v1gorously
boiling distilled water bath and cooled %o room temperature.:
0.2 ml. earbazole reagent {0.125% in ‘absolute. alcohol) was
-then added to the tubes. The tubes were shaken again,
- heated in the water path for a further period of 15 mt.
‘and cooled to room temperature, The optlcal density
was then read at 530 mp. ' |

2 .4 Tstimation of tvr031ne

Colorimetrlc assay method of Cobbet, Ken51ngton
and Ward68 was' followed in estimating tyr051ne.

2.5 Estlmatlon of'Hexoseﬂa,

Hexose was eSfimatedfby'phenol sulphuric acid
method as suggested by Dub01s et al

6 Estlmatlon of hy oxvprollne

Stegemann s motnod was followed in estimating -

hydroxyprollne (1f not otherW1se mentloned) as 31mpllf1ed

by Bergman and onley7o.

\



3,0 Influence of green saltin and pretannlng operations
~on_the removal of 1nterf1brlllarv nrotelns of cattle
hide . . A \

3 1 'Expcrlmental procedure and results

3 1 1 Locatlonal varlatlons of the 1nter 1br111arx protelns

Freshly slaughtered hide was green fleshed and samples
were cut from the rlght hand side in: dlfferent locations
(Flg 4) and kept in polyethylene bags 'n a freezing box
at 0°C till- they were analysed. The left -side was then
cured by wet salting and stored for a period of 3 weeks.
Samples were then cut” from different sites of the salted
side identical with those .of the fresh samples (1A 24, 3A 4A,
and 5A4).- The samples were washed in water to remove excess
-salt and then analysed for dlfferent proteln constltuents.

“Phe “left side was then soaked in water for a period
of six hours and limed for 40 hr. in.a liquor comprising
2.5% Nags 0.5% ammonium sulphate, 8% lime and 350%

water._ The ‘side was then unhaired, fleshed, washed well
 and ‘delimed with 1% ammonium sulphate and 150% water for
. gbout en hour. The side was bated with 0.5% C.L.R.I.
bate (No.2) for 30 mt. scudded and then washed. Pickling
wag done with 1.25% H 5505 5% salt and 80% water. -Samples
were then cut from different positions (1B, 2B, 3B, 4B and
5B). 'These samples were kept at O0 for a few days till
they were taken for analys1s. )

Results Obtained are glven in Table XI

3 1.2 Effect  of various treatments of the hlde

‘Hide:. pleces were treated in dlfferent ways as mentioned
below: - U ;

(1) Raw hide: Presh raw hide Sample was kept at O°C

in a polyethylene beg for abOut ax week ‘pefore experlment.

‘(11) Alr drled" ﬂlde plece was dried in the laboratory

at room temperature (about 30°C)

(iii) Dry salted: Hide piece was cured with 35% salt and

then dried at room temperature
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(1V) Extracted with 10% salt The hide piece wes extracted
twice w;th 10% salt solutlon and then cured with salt as
usual. ' ‘ % :

(v) Extracted Wlth 10% salt and half saturated 11me. The
hide piece was flrst extracted thrlce with 10% salt solutlon
and thrice again with half saturated lime solution and then
cured with salt. - o

»(ViT vii and viii) .These samples were applled Wlth salt
and stored in wet salted condltlon. _ﬁ’ ’

3.1‘2 1 rocess1ng of the hlde samples

. Fresh hide plece‘ was soaked in water for a couple
of hours: Iiming, deliming, batlng and pickling were done
in & similar way as in the prev1ous experiment. Dried .
hide was soaked 1n water for 3 days and the dry salted
hide for 2 days in the presence. of an antlseptlc. The
follow1ng procedures upto pickling. were the same as above.

The sample extracted with salt solutlon prior to saltlng
was soaked in water for about 4 hr. and processed s "above.
The sample extracted with 10% salt and half saturated lime
prlor to curing was a'lso processed as above. Samples
.Vi, vii and v111 were soaked 1n water for about 6 hr. and
1then llmed 1n different ways. Standard quallty upper
" léathers could be produced by | adcptlng any of the following
liming processes. j S
(vi) Short liming: Soaked hide piece was taken in lime
‘liquor of the following composition. 4% Na.,S , 6% Ca(OH)z,
3% hypo and 150% water. The hide piece was treated:.in the
}above lime liguor by drumming for a period of 6 hr., the .
“drum belng run for 1O mt. every hour.

(v11) Palntlng Soaked hide piece was palnted on the

flesh side with a paste of 2.5% Na,S, 12% Ca(OH)2 and

_ 20 parts water and left overnlght. The next morning the

hlde was unhaired and then put in a liquor. containing 1.5%

. NaQS and %00% water with occasional handling. Next day,
the hide piece. was taken out fleshed, washed and

~ then delimed.

(viii) Pit llmlnp. Soaked hide piece was limed in a
liquor compr1s1ng 1.5% NaQS 5% Ca(OH)2 and 300% Water for
f72 hr. with occas1onal handllng each day.'




Differ

different ways &

DABIE XII

ent protein constituents in hides treated. in

fter p;etanning‘operations;

Hides treated . Salt  Non-pro- ' fime . GColla- Unextractable
in different ~ soluble tein N - - 'soluble - ged N non-collage-
ways protein N . protein N ¥ ' nous protein
Raw hide 0.06 1.56 - 0.95 - 85.10 12,33
Air dried . 0.20 2.14 0.85 ~ 82.40  14.41
Dry salted 0,10 1.26 0.71 84400 13.93
salt extracted 0,04 1.21 .74 86.80 11.21
Salt + iime;extréo—, ‘_'f o ,
ted T 0404 1.30 0.64 ~ 86.10 11.92
Short liming = 0.04 1.45 0.90  85.80 11.81
Normel liming ~ =  0.06 0:96 0.80 -. 86,50 11.68
Tong liming 0.05:" 1.05 . 0.59  88.00 - 10.11




After usuel deliming, bating end pickling all the
samples were analysed for their protein constituents and
the ‘results obtained are’ presented 1n Table XII.

3. 2. Dlsguss1on noE

It appears from Table XI that the proteln constltuents
;1n different locations of & fresh raw hlde may ‘differ to

8 certain extent. The amount of globular (salt soluble)
Sprotein nitrogen is found to be maximum in the neck area
‘(position 1) and is, gradually reduced .owards the butt ”
Harea (p081t10n %) where it is mlnlmum.v The amount - of- glo- .
pular protelns if the belly (position 4) and shank (pos1tlon 5)
‘areas 1s 1n between the values for the neck and butt areas.
Varlatlon in lime soluble proteln in different areas of -

. the hide is however small, but the maximum amount of lime
soluble protein nitrogen 1is also found in the neck area

and the minimum in the butt area. Tancous noted a reductlon
in the- amount of globular protelns from neck to butt area

in calf sk1n16 and steer hlde71., Globular protein

nltrogen and lime soluble proteln nltrogen was found to -

vary72 with age and in different locations of skins.

~ According to Rosenthal 2 calf skin contained about -
- 4-45% coaguable nitrogen and 2.8% mucoid. Debeukelaer . :
and Marbach64 reported 2.8% salt soluble globular -
proteins and 1,0% lime soluble protein in fresh steer
hide. Following a similar extraction method, 4.9%
~globular proteins and 5.7% mucoid (on dry goat skin)
"were found in fresh goat sk1n17 In the present study,
the average values for salt soluble proteins and lime
- soluble proteins are 3,14% and 2.16% respectively. It is,
however, recognised that calf and goat skins may have more
’ 1nterf1brlllary proteins than aged cattle hide.

i Non protein nitrogen does not vary much with locatlon
on the hide except that it is minimum in the butt area.
Collagen nitrogen on the other hend is found fto be
meximum in the butt area and minimum in the neck area.
Tancous reported 73.1% collagen nltrogen (by Kjeldahl
estimation) in calf sk1n16 and 86.3% collagen nitrogen

in steer hide71. _According to Debewkelaer and M’arbach64



‘collagen nitrogen in steer ‘hide Was 89.6%. Follow1ng the
hydroxyprollne method, 77. 5% collagen (on dry goat skin)
was found by Thabraj et al17 in goat skin. In the present
1nvest1gatlon, the average collagen content of cattle

hide appears to be T72.7%. Unextractable non collagenous
proteln nltrogen in fresh hlde 1s found to vary sllghtly
_w1th1n the range 18 to 21 .0%.

After gieen saltlng and washlng of the hlde, a
_con31derable proportion of globular letelnS is found to be
extracted and removed. Non protein nltrogen and llme
soluble protelns are also removed to some extent. The
'amount of collagen nltrogen, however, appears to be
sllghtly increased, but thls is a consequence of the
removal of non»collagen nltrogen and the fact that the
removal is expressed as percentage of the total nltrogen. 7
Removal of globular protelns and lime ‘Soluble protelns to
different extents 0r 1771 and the sllght increase in
;collagen content16 64,71 after salt curlng and soaking were
also reported by other 1nvest1gators. Okamura and Kawamura
however, observed no essentlal dlfference in collagen'
‘content between green and salted hldes.v It may further be
‘noted that unextractable non-collagenous proteln nitrogen
remalns unaffected by wet saltlng and washlng.‘ The trend
in areaw1se varlatlon of dlfferent proteln constltuents of
_the hide after saltlng and washlng is somewhat s1mllar to
:Lnau of fresh hide. h

12

Aftcr pretannlng operations i.e. alter pickling,
jextraotable globular protelns are found to be mostly removed
(98%) from the hide. Iime soluble proteins and non-protein '
gnltrogen are found to be removed after pickling to the
extent of 64%and 50%. respectlvely. Collagen nltrogen is
found to-be increased by about 20% on the collagen content
present in fresh. hlde but the amount of collagen nltrogen
in plckled pelt. appears to be sllghtly low, Tnabrag
et al 17 reported the, removal of about - 80% ‘globular proteins
and 59% lime soluble proteln from goat. skin after ‘pretanning
operations. Accordlng to Tancous16, 89%.. globular proteins
(including muc01ds) were removed from calf skin after :
pickling. ‘An increase in collagen nltrogen by 29% was



noted by her. In the present study the amount of un-
'extractable non—collagenous proteln is found to be appre-
01ably reduced (46%) in pickled pelt. Although it is quite
poss1ble to have certain differences regardlng the extent
of removal'of dlfferent 1nterf1brlllary protelns dependlng
on the type of hide or Skln, thelr initial proteln consti-
tuents, prooess1ng operatlons and the existing temperature,
it is apparent from the present data tha§ the extractable |
_globular protelns ‘are removed to a great extent after
pretannlng Operatlons but about 35% lime soluble protelns
‘remaln 1n the pelt that 1s ready for tannlng.

vb In order to produce pelts hav1ng varylng amounts of’
1nterf1brlllary protelns hlde ‘samples were treated in
different ways 80 that some of them e.g. raw, air dried
and dry salted samples mlght retain more and others might
,'have less amount of interfibrillery proteins than a normal
wet salted hlde. After soaking, the samples Were put through
the same pretannlng operatlons. The wet salted samples that
were lrmed in different ways were also dellmed bated and
plckled along w1th other samples. Data presented in
Table XII 1ndlcate that irrespective of the removal of
1nterfibrlllary protelns to varylng extents 1n precurlng
stage, practloally the same small amount of globula
pprotelns 1s present 1n all samples except in the air dried
‘land dry salted ones where the values are sllghtly hlgher.
“It is possible that the 1nterf1brlllary protelns present
in these samples got partlally denatured due to drying
'thus affectlng the removal of the soluble protelns. Lime
| soluble proteins- present in the pelts vary within & small
range although it appears that the removal is slightly
“more in the case of the samples initially extracted with
/40% salt ‘solution and half saturated lime and also in the
‘other case, where the sample was subgected to long llmlng.
:"Collagen nitrogen appears to be slightly less in air
dried sample but slightly more-in the sample subgected to
“long’ llmlng.f On the other hand, unextraotable non=collage-
" ‘nous” proteln nltrogen is ‘found- t0 be sllghtly hlgher in
‘air dried semple and sllghtly lower in case of the samplel
’subaected to long 11m1ng." | HREA



The results of the present, investigation thus point
out that wet salted hide,{after normal pretanning operations,
retains small amounts of cxtractable globular proteins -
which may be considered to have little effect on the pro-
perties of finished leathers. A considerable proportion
of . lime soluble protein is, however, retained by the -
hlde after pretanning processes which may influence 1eather
quallty/but this requires further confirmation., But it is
felt that any drastic treatment to remove further amounts
of “lime soluble proteins may probably act also on collagen
in some ‘way thus impairing leather qualltyllrrespectlve
‘of the gquantity .of the non-fibrous proteins left.in the
pelt, The effect of the presence of unextractable
non-collagenous proteins has hot been considered in the
present study. | e T

4. :sStudles on certaln non-protein components of inter-
- fibrillary materials extracted from cattle hide

4.1 Experlmental procedure and results

: A freshly slaughtered cattle hide was collected from
the- slaughter house, washed, green fleshed and hide pieces
'were cut and unhalred with the help of a safety.razor. They
‘were then minced by a mincing machine as before (2.1 - Ch.II).
Minced hide homogenates were extracted with 10% sodium
chlorlde solutlon and then extracted with a half saturated
calcium hydrox1de solution in the same way as in 2.1« The
filtrate of half saturated 11me extractlon was divided into
two portions. The, flrst portlon was analysed as it is

but the second portlon Was ac1d1fled with acetic acid to

pH 4 when the. ‘mucoid. materlals were pre01p1tated. The
precipitate was recovered by centrlfuglng, Washed well and
dried in'a vaouum des1ccator.

_ The residue after lime extraction was then taken in
" 0.1 molar acetic acid and autoclawed at 15 lbs. pressure
for 9 hours, filtered and the. flltrate was precipitated

With trlchloroacetlc a01d to 5% concentratlon.;v~

All the flltrates ‘were dlalysed against distilled
' Water, concentrated to dryness and analysed for the
_.various parameters 1.e. hexose, uronlc acid, hexosamine



tyrosine and hydroxyproline. The results obtained are
expressed as micrograms per gm. of m01sture free hide,
and are presented in Table XIII.

- In order to find out the effect of solvent treatment
and removal of lipids on the extraction of interfibrillary -
‘materials, 200 gm;*of minced hide were extracted thrice with
fresh. quantlty of the solvent mlxture (Acctone petroleun
-ether:methanol = 1:1: 1) and then with chloroform %o remowe
the fatty materialsy. The residue was then extracted with
sodium chloride and half saturated liwe solution and the
extracts were analysed as mentioned earller. Data obtained
are presented in Table XIII. - - |

4 2 Discuss1on

In the pr ¢vious work (3 - Ch IT) hide tlssue
ihomcgenates were extracted w1th godium. chlorlde and half
saturated lime . solutlon and’analysed for -different protein
constituents of extractable 1nterf1br111ary materlals.

In the present study a prellmlnary 1nvest1gat10n was- made
on some “of the non protein. constituents- of the extractable
71nterf1br111ary materials- présent in cattle hide elther
in a loosely or firmly bound condition., The- presence of
tyrosine andxhydroxyproline in the extracts was also
examlned. | '

It appears from the data (Table XIII) that the major
portlon of non- protein constituents and non fibrous
protelns of the extractable 1nterf1brlllary materials are

'extracted by salt solution. Sodium chloride extract is,
vmalnly coqaoecd of hexose which is followed by tyrosine,
‘uronic a01d and hexosamine are also present to certain
extents, The ratio of uronlc acid and hexosamine appears
‘to be roughly 1:1. It may be noted that. about 77% of
the hexoae, 84 .5% of uronlc acid, 80% of hexosamine and
‘about  90.5% of tyrosine are extracted by sodium: chlorlde
solutions- Although presence of hydroxyprcllne in sodlum
’chloride extract was reported by Adelmann et al 4 it is
found to be absent or present only in traces in the
.present study. The absence of salt soluble collagen may
be due to ‘the fact that the hide was. obtained from an old



TABIE XITT

Different constituents of interfibrillary materials
in cattle hide - o \
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Auto- NaCl
claved, (10%)
‘ Lime centri- extract
‘ B T extract fused, of sol-
. o ??g%) gg?ﬁégiigg preci- decanted vent
Different tract ox pitated and pre- treated
constituents - SXTFACT .exbtract . Syt peT 0 oitated hide

with ace- with TCA.
tic acid (5% con-

centra-
e e e e e e e e e e EEOH);; : —
Hexose = 932,0  228.0 157.6 552 416.0
Uronic scid 168.0 - 22.6 20,4 8.3 160.0
‘Hexosamine  185.0 . 30.5 - 21.4. 5.0 143.8
Tyrosine | 446.0 36.3 - 10,6 _' -
Hydroxyproline - - B é.2 | -



animal and the content of neutral salt soluble collagen
in hide depends on the age of the anlmal75

The principal constituent of the lime extract also
appears to be hexose although much less in qnantity than
‘present in salt extract (18 79%) Other constituents of
lime extract are uronic acid (11 34%), hexosamine (13.23%)
-and tyros1ne (7 36%) . The presence of tyrosine in lime
extract indicates that some of the globular proteins that
are not extracted by salt are extracted Wlth half saturated
llme.. ‘ ' -

\ After removal of the globular proteins from the hide,
the mucoids may be precipitated on acidifying the half
, saturated lime extract W1th acetic’ a01d76, Hexose, uronic
” a01d and hexosamlne are found present in this fraction but
‘sllghtly less in" quantlty than in the alkeline fraction.
This shows that lime extract contains other carbohydrate
oonstltuents besides muc01ds.._‘ ;

Extractlon of hide with 10% sodium chlorlde/solutlon
followed by’ half-saturated lime are capable of removing non-
fibrous components of the hide that apye loosely attached
- to collagen.. To extract the firmly bound components, the
remnants, after extractlon with sodium chlorlde and .
~ half saturated llmo, were subgected to autoclav1ng and
the interfibrillary materials were precipitated with
- trichloroacetic acid,., All the different components
isolated in the earlier fractions are found present in this
fraction also but only in small quantities. Hydroxyproline
is found present in this fraction in small quantity. The
present data thus reveals that the globular proteins and
the carbohydrate constituents of the interfibrillary
materials that are firmly'bound with collagen are not
-extractable by normal pretanning operations.

Extraction of different components by 10% sodium
chloride solution is found to be affected when the hide
is treated and defatted by solvents. Hexose, uronic acid
and hexosamine are found to be extracted. The amount of
hexose extracted is reduced appreciably to about half
the quantity of the fresh untreated hide. Tyrosine and
hydroxyproline are found absent in this extract. It is’



possible that solvent treatment may have denatured the
globular protelns thus 1nh1b1t1ng the extractlon of

1nterf1brlllary protelns. Thls observatlon is in agre ement
ﬁwith that of Pearson77 o |

. In the previous study (3 - Ch II) 1t has been observed
that about 98% of the globular proteln nltrogen are . ‘
extracted during- pretanning operatlons.l In the present study
- tyrosine is found to be extracted roughly to the same extent
by sodlumkchlorlde and half saturatea 11me extractlon. ‘But
more. precise 1nformatlon about the non flbrous protelns and -

. the carbohydrate constltuents of the 1nterf1brlllary
materials that.ere retained by the pelt atter normal pre-

- tanning operation. is yet to be obtalned to elu01date the
role played by them on the propertles of flnlshed leather.

5. Summary and conclusion-.

1. Different protein constituents in fresh cattle.

hide and in hides subjected to some of the beam-house
operations were determined. Areawise variation in the
protein constituents was studied in five different locations
on a side. Salt soluble proteins (10% NaBl) and lime soluble
proteins (one-half saturated lime) were found to be present
to the maximum extent in the neck region and to *he minimum
extent in the butt area. Extractable salt soluble coagulable
. proteins were removed partially after green salting and
subsequent washing of the hide and were almost completely
removed after pretanning operations. About 35% of ex-
tractable lime soluble protein initially present in fresh
hide was retained by pickled pelt and this unextractable

lime soluble fraction may possibly have certein influence,

if any, onthe properties of finished chrome leather.

Determination of protein constituents in different
'plekled pelts obtained from hide samples treated in
different ways indicated that removal of globular proteln
was comparatively less in air dried hide than in wet
salted hide., In spite of different initial treatments,
the protein constituents in the pelt samples varied
only within a narrow range.



2.w The 1nterf1brlllary materlals 1n cattle hlde
extractable by sodlum chlorlde solutlon (10%) and by
nalf ‘saturated lime solution were analysed for the yon
proteln oonstltuents llke hexose, uronic acid and hexosamlne
“and for amlno a01ds 8.8 tyros1ne and hydroxyprollne.
V,It appeared that extractable non proteln constituents
‘and tyros1ne were mostly extracted by salt’ extraotlon

'~ (sbout’ 77=90%) &nd by lime extractlon “(about T - 19%).
:Hydroxyprollne was found to be abSent (or present in
"traces) 1n these extracts. A small’ prOportlon of these‘
cOmponents (about 2 - 6. 5%) were’ present in hide firmly

: attached W1th collagen and were not extracted by normal
(extraction processes. Solvent treatment of- the hide

sodium chloride solution.



CHAPTER IIT |
1. Inter-relation of hide quality to the rate of

tanning, leather yisld and * * properties of
finished leather.

. 2(.’\ MethOds o

2.1, Asgessment of die‘gualitng

" Hide queliy was détermined by estimating the
3 extractable hydroxyprollne nltrogen gg-described earlier.

” Chrome tannlng processs Chrome tannlng was done
~in the same way as reported 1n 2 5 Ch.—1. B '

*2 24 Rate of chrome tann g

Naldus and lBrowne(7 ) were‘of opinion that; chrome
: tannlng 1nvolves two distinct mechanlsms (1) formation
*of cross llnke and (ii) non spe01flc binding. It is
well recognlseﬂ that during chrome tannage crosslinking
'takes place by the co—ordlnatlon of ‘chromium  to - the
 carbony1 group of collagen resulting in an increase
fvln shrlnkage temperature. The determination of Ts
at dlfferent etages of tanning may thus represent the
"rate of tannlng in respect to. chemical characterlstlcs
'of ‘tanned collagen. | R oF S

- About 1% Cr203, although found sufflclent to
1ncrease Ts to the max1mum level was not enough to
1mpart other tannlng characterletlc° of practical value
€8 fullnoss and suppleness of the leather . Fixation
-of Cr203 during tannage Was thus coneldered 0 .be the
w,other criteria to determlne the rate of chrome tannlng.

'2,3 Determlnatlon of Tg: .

-.‘—-—_-

L Samples were washed in water for 5. mt. and “then
v”Ts (°O) was determined in a Theis shrinkege meter using
a glycerlne bath In case of vegetable tanned leathers
’eTs was determlned in a-Leather Shrinkage Tester (Model
‘16A,Eng1neer1ng Spec1a11t1es) u31ng a water bath.

4. leatlon of Cr203.

Tanned samples were removed at different hours
of tannlng, washed for 3 hr. with 4 changes of water
’whlch was adjusted to the pH of the chrome liguor.
The tanned piecee7were then«dried;atfroom'temperature




and Cr O3 fixed to the pelt wa.s estlmated by perchlorlc
acid: method.,ﬁ

2.5. Eegetable tannlng process.

Différent tanning procedures were followed by
different 1nvest1gators ol study the rate of tannlng,
In meny occaslons tannlng was done 1n tan llquors whose
concentratlons were - malntalned at the same level
throughout the tannlng operatlon. But in practice a
weak llquor 1s used for early tannage and the strength
of the llquor ig gradually increas~d till' the tanning
is completed. . Moreover, the composition of the-tan :
‘liquorimay -appreciably. change if the same ‘liquor is
dused for tanning either alone or. belng strengthened
by addltlon of fresh tannin.v Leather yleld and certaln
properties-of the.leathers.are also to be examlned._
Considering- the: above points the procedure for tannlng
to be followed in: the present study was adgusted as
follows:  salted buffalo hide. samples were washed well
and then soaked overnlght in. water.. They Were then
1limed in a liquor. containing sodium sulphlde 0. 25%
lime 6%, old lime liquor 150% and Water 150% with
. proper handling. After 4 days they were unhaired and
~then relimed for 3 days with lime 10% and water 300%.
,'after liming they Were fleshed Washed -delimed completely
mfwith ammonium sulphate (1%) and ‘then put to a 10° Bk
~ liquor made up of mymosa spray dried extract.” -Pelts -

- were handled tw1ce dally. Next day the strength of

the llquor was adgusted $o the orlglnal Bk. streéength
by adding a fresh quantity of extract powder. . After
~two. days the- pelts were: transferred $o- a 20°.:Bk liquor
freshly prepared with extract powder. The pelts were
handled as before and the strength of the llquor wasg
 readjusted on. the next day. After two days treatment
the pelts were transferred to a new llquor of 30° Bk.
In a eimilar Way, pelts were treated for two days ‘Wwith
each liquor of 40,60, 80 and 100° Bk., Tannlng ‘wa.s done
in . glass jars at .room temperature (30°C + 2° ) at the
normal pH of the tan llquors. Tanned pelts were treated ~
for another two days at 100° Bk. .and then ‘washed well
and bleached loaded, 01led, Well set and then drled.



The leathers were finished as ueual-after rolling;"'

2.6. Rate of vegetable tanning

It is recognlsed that vegetable tannage involves
both (1) chemical crosslinking of polyphenolic. OH groups
of the tannins with the- -CO-NH-group of peptide 11nkage
through hydrogen bonding and thus ra1s1ng the Ts
and {ii) fixation and physical. deposition of tannln
without affecting the Ts but increasing the flxed tan.
The 1ncreaee in Ts durlng.$annage.uasrcon31dered to)be
a'criterion'of'tannage(vg)“and‘may be attributed to
crossllnklng during early stages of tanning. It had
algo been ‘recognized that the amount of tannin flxed
by “the pelt at any time in the course. of tannlng would
give further information about the extent of tannlng.
(36? estimated the rate ‘of “diffusion ‘of “tannin by
stalnlng hlstologlcalesectlons at regular intervals
and measuring the depth of penetratlon ‘under the micro-
scope. This method gives an indlcatlon of the extent
~of tanning. durlng early stages 1. e._tlll thc pelt is
struck: through. - Holmes and Wbllenberg (47)
a method for the estlmatlon of rate of tannlng vy
measuring the welght galned by the pelt in the liquor
during tanning till the equlllbrlun was reached.

‘Mezey

recommended

Pirst three methods were examlned for their .

) sultablllty in standardlsing a ‘method or- methods o

. study the rate of tannlng.' Because of -appreciable
difference in tannlng procedure “the lagt method was
considered unsuitable for the present study. A preli-
'mlnary 1nvestigat10n revealed that ‘an estimation of Ts
»and fixed tan at regular 1ntervals during tanning. prOV1de¢
'"adequate 1nformat10n about the rate of  tanning under
the present experlmental conditions. The extent of
:rtannin penetratlon as determlned ‘histologically was
“found to be related to the rlse in Ts - and “the maximum
Ts was reached when the pelt was Just struck through.

2. 7 Pixed tan.

{ ‘ This was estlmated in an 1nd1rect way. ' Samples
ywere cut at regular intervals and were dried in-the
wlaboratory and then mede into’ small pieces. (- 5mm sq.).



They were taken in shaking bottles, distilled water
was added +t0 the bottles in the proportion of 1:5 (W/v)
and: then shaken in a mechanical shaker. for 2 hr. to
remove the- water solubles.. '

The leather plieces. were then cﬂled at room tempe—_
I’rature, made moisture free by drying at 105° C for 6 hr.
and Hide substance was then detérmined by kjeldahl .
methcdi_”The'1eathervpiecesvbeing:freerfrom moisture
and'Water‘solubles'and considering the: fat and ash
”content to be roughly constant fixed. tan may be deter-
mlned as follows: jOO ~ Hide substancevs}leed.tan,

In order to find out the rate-of dncrease in fixed tan '
. on comparatlve bas1s, values for fixed tan obtained

'by the above method, may be cons1dered acceptable.

2.8.. Thmckness of the pelt.

Thickness of dellmed pelt was measured by a thlck—
' n&ss ‘gauge .and. expressed in mm.

2. 9. Measurement of area.

Area of dellmed pelt and leather was measured with
the help of a planlmeter.; The area was first drawn
on paper and then measured. Area yleld of leather: has
been expressed as per cent 1ncrease in area on 1n1t1al
dellmed area. ‘ et D

2. 10 xs1ca1 propertles.'f:,

 Tengile . strength, tcngue tcar test and Jtltch tear
strength were determined for chrome unper leathers
in the same- :way as-mentioned 1n Chapter I. For vege—
table tanned sole leathers, .water absorptlon was mea-
“sured by the Kubelka nethod ;. apparent dens1ty was
determined by mercury dlsplacement method and abrasion
‘was measured by. an abra51on tester (Amerlcan Instrument
Co. Silver Spring, U.S.A.) after 400 revolutlons. Tensile
Tstrength was determined as. usual by an Avery tester
“{Type £101).

2.11. Chemlcal cogpos1tlon.

 Moisture, - fat, Cr203 and. hlde substance were deter-

mined for upper leathers -and m01sture, fat, water
gsolubles,  hide. substance and. degree of tannage were



determined for sole leathers accordlng to the standard
methods.’ '

3, Bffect of locational yariation in cattle hide on |
- procegsing and : propertles of chrone tanned upper
leather‘

3.1. Experimental proeedﬁfe andireeults;

A wet salted cow hide was processed: 1nto full _
chrome upper leather accordlng to. the’ standard proce—
dure. Samples were cut from dlfferent p031t10ns,
e.g., butt, shank, belly\and neck areas of the hide
" according to fig. 5 after soaking, 7iming, deliming,
and during and' after tanning and Ts was detefmiped.
The results obtained are given in Table XIV.

In the above proceés for chrome tanning the extent
of deliming was not the same 1n different areas of the
hide. The butt area was found to retain more lime which
will consequently affect the pH of tanning and hence
chrome fixation. In order to avoid the non-uniform
deliming one hide was delimed in the usual way and
samples were then cut from butt, shank, belly: and neck
areas. Belly, shank and neck p031tlons showed a very
faint streak of lime at the centre but the butt positlon
showed a good amount of lime in the central layer when
tested with phenolpthaleln. The samples from butt position
were hence delimed further till the extent of dellmlng
was the same in different positions and .wére thcn ténned
in the laboratory in a 33% basic chrome'liquorvprepared
out of 20% B & C chrome extract powder. The pélts were
handled for 10 mt. every hour. .The Ts of the tanned pelts
were determined at different intervals of time. Fixa-
tion of Cr O3 was also.determined after dlfferent
periods of tanning. Results obtained are given in Tables
XV and XVI, ‘ ' o

- Bffect of lime splitting:

Three sets of experiments were conducted to verify
the effect of lime splitfing on the quality-of leather.
In each experiment, 6 wet salted cow hides were taken.
The left hand sides were split and shaved after tanning
vand were considered as the control lots. Right hand ’
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Table XV

Effect of uniform dellmlng on. the Ts in °C of |
dlfferent areas of hide durlng tannlng ’

oo e s . o S e e W e il S S s 0 g b e - o oo ‘- i e s o T

“Area. Delimed - Pannsd_ Tarmed Tanned Tanned Tanned

of  pelt - for for .. for for _ for
hige = , % hrs 1% hrs. 3 hrs 5 hrs' 24 hrs.
'Buﬁt 60,0 - T72.0 81.0 _90.0 :U95JQ;f‘: 109.0
:Shéﬁk§“58;o ©72.0 79,0 95.0 100.0 - 111.0
Belly 56.0  75.0 . 90.0 100.0 103.0  113.0
Neck 57.5 ~ T71.0  84.0 95. o>_,’99;o:_ 110.0

Table XVI
Fixation of Cr203 after dlfferent perlods
_of tanning (% Cr203 fixed on dry weight basis)

Aria 7 Tenning time

of- % hr. 1% hrs. %3 hre. 5 hrs. 24 hrs
hide o TR R

Batt  0.929°  1.337 . 2.138  3.164  5.332
Shank - 1,368 2.113  2.482 - 3.696  5.238
Belly_ 14595 2111 . 2.542f - 3.624 5.470
Weck 1.482  2.260 - 2.467 - 3.467 5.351 .

N —T : o o i o i e o o - : - - ———




sides comprised the experimental lots and were lime-
split to a thickness of 2.0 mm. In the first experiment '
both the control and c&perlmental lots were processed
together in the same drum. In_ the second experiment
alse'the:control and’ experimental lots were processed
tbgether‘but the extent of deliming in both lots was
_maintained at *he same level. ‘In the third experlment
the- control and experlmental lots were processed 1n
separate drums from the: dellm;ng‘stage to. tanning.

Lime split sides were delimed with less amount of de-
liming agent for a shorter time (with 0.25% ammonium
chloride for 15 mt. only), pickled with less amount of
 sulphuric acid (1% on pelt weight) and tanned with slight-
1y less amount of chrome extract p wdéf;, After tanning
the other operatlons were carried out in the same drum.

The qualities of the leathers obtained from sides
split after tanning and after~liming were examined
v1sually and the observatlons are recorded in Table XVII.

Certaln 0hys1cal and chemlcal properties of the
leathers produced in the thrid experiment were deter-
mined. Samples were taken from 61fferent areas of
the hlde in three pleces of leathers in. each of the
.control and lime split lots in a dlrectlon parallel
to bac:l«:]oome.‘i Average values of the phy31ca1 properties
and chemlcal comp031t10n of the Leathers are presented
in Tables XVIII and XIX. '
3.2,'Discussion. ' - °

‘The change in Te provides a'godd:indication-of i
thefphysico-chemical changes occuring in the hide during
different tﬁnning eperations. It is apparent from
Table XV that Ts in different areas of a wet salted
or a soaked hide doesg not practlcally differ but during
llmlng the decrease in Ts is much less in the butt area
than in other areas. After 42 hr. of liming the dec-
rease in Ts in shank, belly and neck areas is the same
but comparatively high Ts is noted in butt area. This
is expected as due to the compactness of the structure
and thicknegsof the area, penetration of lime is
rather slow and also the extent of swelling is restricted
resulting in a less extensive breakdown of the bonds



 Dable XVII

Ieather quality of the sides split after liming and tanning

o e e > s ne o o e e

Experiment

‘Experiment°1;

Experiment 2.

Experiment 3.

. o W SV s S S S —

> - — S S S S S S s U SO A W U Gomm S N S S T D SO WS S S

»

Splitting after liming Splitting
after
tanning

The quallty of the Jeatner was Leathers:
inferior to that of the control _were of

- lot. The leathers were less ~standard
full and of loose grain had quality

- raggy flanks

The . quallty of the leathers was
found 1mproved when compared to
that of leathers from the pre=-
vious experiment. The leathers
were good but found to be In="""
ferior to the controli leathers.
Variation in respect of dif-
ferent areas-was still much more
apparent than for control leathers

" =do-

The 1eather quallty was much better

than that for experiment 2 and an
_overall assessment showed that the =do

leathers were equally good or even :

better than the control lot. ‘The

variation in respect of. positions

was comparatlvely less.

—-—---—-—-—-—--—-——l——--—p——-—--,—-——.u———--—‘--———--——'—-——--

. Table XVIIT

Physical prcpérties of experimental and"cOntrolf leathers

Physical
properties
(average of
3 sides)

,
——————-—--——————-—-——————.— B

Split after liming Split after tanning

—--————-—-.—--——.--—————-——.—

Butt Shank Belly Neck Butt Shank Belly Neck

Tensile
"strength -
as 1b./sq"

~ Tongue
tear
as 1lb./inch

Stitch
tear

as 1lb./inch

3252 (6774 6766 8355 3578 6730 7440 8865
291 308 200 242 293 321 200 246

1272 1129 696 1093 1132 1221 807 892




TABLE

XIX

_ Chemical properties of experimental and 'control' leathers

Chemical e e o e e e i e e o
properties Butt  Shank Belly Neck Butt
oisture ~ 16.60 16.80 - 17.80 . 15.50 17.20
Fat 2.64 3.05  2.88 2.75. 2.40
Or 05 b.o12 4.56 4.58  4.16  4.18
Hide subs- = ‘ | o
tance 69.46 63.78 66.42 67.88 70.22

2l o . o o — S ——————" " " (2 S S S ? S WD TS S St i G

18.20 17.90
0,72 2.32
4.42 4.20

65.32 66.08
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| responsible for affecting Ts. After deliming; ageain
the Ts becomes the same in all the areas. . The extent
of dellmlng is more in thinner-‘and looser areas, the
swellingfle suppressed and the T 1ncreeses to a consie
 aerab1euextent; But in the butt area the deliming is
not complete, the swelling is repressed enly partially
and 80 the 1ncrease in Ts is somewhat lese.

_ The increase in Ts -‘during tanning has been presented
in Flg.,6.- It is apparent that - during tanning fcr

3 hr. with 33% basic liquor the increase .in Ts is
fcomparatlvely higher in butt area than in other areas.

| Now,vdurlng early tannlng the Ts of chrome tanned leather
1ncreases with 1ncreased chrome content 76) ~As  the
1ncrease 1n Ts is thus a58001ated with hlgher chrome
fixation the data tend to indicate that the rate of
tanning is comparatlvely higher in butt area. But

- Pig. T representlng the data of Table XVII does not
support this fact. On .the contrary, it 1s found that
increase in Tg durlng tanning is comparatlvely less

in butt area than other thinner areas. The fixation

of chrome by the butt area is thus eipectéd»to be mini-
--mum., Data presented in Table XVII confirm such a lower

. rate of chrome fixation in butt area. It is thus |
“apparent that the rate of tanning is rather slow in

butt ar'eav The higher T in the butt area during tanning
in the prev1ous experlment may be attributed to the

- fact that pH of tannlng in different hide areas were

not. 1dentlca1 or in other words, the pH of- tanning was
chlgher in the middle layer of butt area. As a result
the baSIClty Wlll 1ncrease and due to more chrome
fixation the Ts w1ll be 1ncreased(80), This difference
: in.the pH of tanning has resulted from the thickness
and structural variation in different locations of the
hide. ’

Whlle con51der1ng the effect of 11me spllttlng
on the quality of finished leathers it may be seen that
(Table XVIII) under normal process1ng the leathers
produced from lime spllt hldee are deflnltely inferior
but When the procees is carefully controlled or modlfled
comparable or even better 1eathers can be produced from



llme spllt hldes,’-The'leathers produced ‘from lime-
spllt 81des after adgustment of the process are of
tighter graln snd have fuller flenks as compared to
the control leathers, Rleger(46)vexpressed the view
that durlng lime spllttlng the fleWKS-and:bellyfsections
will be cut ‘down further and when- gubjected to the bating
enzymes they w1ll Ye affected: more “than compact areas.
This may, however, be possible Whlle spllttlng ‘heayier
'hldes 40 ‘the requlred minimum thlckness .But in this
exoerlment the ‘hides used are not thick enough in the ..
shank ‘and -belly areas to be cut down.g So lime spllttlng
to a thickness of approx1mately 2 mm w1ll leave the
shank - and belly areas. unaffected. Mareover, bating is
not done in processing the gides into full chrome shoe
_upper 1eathers and so-the llme—spllt sldes are not
expected to be affected by enzyme aotlon.

Data presented in ‘Table XIX indicate that there
is no s1gniflcant dlfferenoe in -the" phys1cal proper-
:tles of the leathers produced from 1ime-split and
‘control blue—spllt gides. Similar observatlons were
‘also reported by Stalner et al<81).’ These results may
also be utlllsod in making -a comparlson ‘between: diffe-
‘rent locatlvns in the leather in respect to physical

'_strength° The results may be-summarised as followss:

(1) The. tenslle strength appears to be the least in

- butt. area and maximum in the neok area '

- (i1): Belly reglon seems to possess the mlnlmum “tongue
tear ;strength and . the shank area appear %o have
max1mum tongue tear strength. Tongue tear strength B
in butt area 1s very close to that of shank area.

- (1ii) Stitch tear- strength is the least in belly area,
Butt .and shank areas possess roughlv the same stitch
tear strength.s

‘(1v) Physloal propertles of the leathers are indepen-

Adent of varlatlon 1n thlcknessa- o

_ﬂThe ten81le strength of leather Was found to vary
greatly over the entire area of the leathor 1 (82)
The low tensile strength 1n butt area is not ‘unexpec-—
ted and may be due to more compact struoture in the -

butt area’ Wthh provents the f£ibres 1o ‘s1ip as in the



case of looser areas. Secondly splitting of the hide
either in the lime or in the blue stage is also res-—
ponsible for such effect as it was shown that (83) (84)
the strength of leather decreases greatly depending

on the extent of splitting. As the thicker areas are
split to a greater depth the strength of these areas ‘

ig also affected appre01ably.

_ The chemical properties of the leathers (Table

'XX) are algo unaffected by splitting variation. However,
the chemical composition of the leather may differ in
different locations to some extent. Wilson 53) reported
that certain chemical properties of chrome tanned

calf skln nay vary in the butt and belly areas due

. to the influence of structural variation in these areas.
The slightly higher values for moisture, fat and Cr2 3
in the shank and belly areas are probably due to the
1nfluence of both thickness and structural variation

in those areas. - ' |

zg. “Effect of delay in cure of buffalo hide on the rate

of vegetable tannlng and on the properties of sole
lcather. . -

e e e
N P

4.1, Exnerimental ﬁrocedure'and'reﬁalts.

A freshly slaughtered buffalo hide was taken from
slaughter house, washed, green fleshed ‘and then cut
into experlmental samples as shown in Fig. 8. Hide
samples (taken in pile flesh side up) were keptinside -
\,_a moist chamber at room temperature (29°C + 1°C) for
.stallng. Sampleq were taken out after 24 48 and 64

hours' stallng, sprayed with an antlseptlc gsolution
(Topane WS,I.C.I.) and then salted with common salt.
Sglted hides were stored for a period of 7 weeks and
then taken for quality assessment and tanning. Samples
I, IT, III and IV staled for different periods, were
taken for the quantltatlve determination of hide
quality. Data on hide quality are given in Table XX,

Samples 4, B, C and D were taken to study the
effect of staling on the rate of tenning. Samples
RI, RIA; RII, RIIA; RITI, RIIIA; RIV, RIV4, staled



. TABLE XX

Quantitative assessment of hide quality as affected
' by delay in cure LT

Period of - Extractatle hydroxy-
staling (hr.) Hair-slip proline (% of .total N)
Fresh “ “ CNe |  0,002
24 Mo 0.002
48 Yes 0.021
64 . . . Yes 0.3
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for varying periods were. considered as experimental semples
and: the cbrrespondlng fresh samples from the left side
were taken as control_ones. These samples were . used to
_study the weight yield andicertatn shysicsliand
Ychemlcal pr0pert1es of the leathers

Hide samples were soaked, limed for 7 days, dellmed
completely and then tanned according to the procedure men— )
‘tioned earlier. The pelt tan liquor ratio used was 1: 10
Extent of tannage was measured from Ts and fixed tan deter—
mination at regular intervals and the data obtained are ,
given in Tables XXI and XXII. |

‘The Welght yleld of leather calculated as percent on
jgreen, staled and pelt weight are presented in Table XXIII.
‘Data given in the table are the average “values -obtained
from two samples in each case.

Certain physical and chemical properties of the
leathers obtalned from- staled and control fresh samples
are tabulated in Tables XXIV and XXV.

‘4 2 Discuss1on

Extractable hydroxyprollne nltrogen present in hide ~
seamples’ (Table XXI) show that fresh and 24 hr. staled hldes
.hstored for a period of T wk.-after. saltlng,are capable of '
,produ01ng good leathers but the hide samples staled for \
f48 and 64 hr are deteriorated in quality to a considérable
‘extent and only poor quallty leathers can be produced out
"of such staled hides. ‘

It is’ apparent from Table XXTI. that the rate of

- tanning is comparatlvely slow in case of fresh hide where
the maximum Ts has attained after 8 days tannage. In case
of the staled hide samples maximum Ts has reached after

6 days although plottlng of the data may show that the rate
of tanning sllghtly 1ncreases with the increase in staling

- period.- ‘

) Déta on tannin fixation reveal that the rate of
tannlng, 1ndependent of stallng period, is quite rapld
‘during the early stages of tanning (upto 6 days) after
which the rate of tannin fixation is rather slow, This
is due to the combination of a part of diffusible tannin



TABLE XXT ,f”

, Effeot of stallng of buffalo hide on. the rate of vegetable
tannlng as. determlned by Ts® C _

17

strength of - . i S Deriod AFLEtEling oo -

i liquor (°Bk) Fresh - 24 hrs.;.:“'ﬁ 48 hrs. ... 64 hrs.

elimed =~ 0. 0 o 0.
107 (2d) 6.00 7.0 6.5 6.0
20 (44) 5.0 18.5 21.5 23.5
30 (64) 220 24.0 24.:5. 24.5
40 (8d) 23,5 23.0 23,5 24.0
60 (104) 21.0 21.0 21,0 22.5
80 (12d). - 19.5  20.0 19.5 20.0

100 (148) - 18.0°  18.0 18.5 _ 119.0

- DABLE XXIT

Effect of stallng of buffalo hide on the rate of vegetable
tannlng as determlned from tannin fixation.

(% flxed ten on dry Welght)

Strength of o ,:°  " Perlod of stallng
tan liquor: (°Ek3 ‘Fresh v I ———
AT R R hrs.wm‘ :48 hrs. | 64 hrs.
Delimed. 0 00 0
20 40.41 41.89 4% .41 43.43
30 - 47.39 48.52 49:29 48.62
40 48,44 50.18 48.48 48.10
60  48.15 48.45 48.80 48.50
80 48.72 49.89 a49 ezu 49.07

100 . 49.68 ~50.53  51.72 152,62




TABLE XXITT

Effect of stallng of buffalo hide on the welght yleld of
) o vegetable tanned leather*

Weight yield of leather (%)

Perlod of

staling (hr ) c Calculated on Calculated on Calculated
. green wt. - staled wt.  on pelt wt.
resh EXperiment | 79.68.: "79468 - 66.90
' Control 80.07 7 80.07 - 66.37
Variation - 0.39° - -0.39 + 0.53
24 wxperlmental 78.32 - 79.29 66,56
Control : 78.04 - 78.04 66.22
Variation +0.28 + 1.15 + 0.34
‘prerimental 68.67 72.15 ; 62.87
48 fcontrol 176.25 76.25 65.04
Veriation " 7.58 S =4.09 - 2,17
lBxperimental 65.63 © 69.19° 81.42
64 Control ’ 76,59 76.59 66.36
Variation'n . 10.96 . 2 7.40 -4.94

. *Average yleld of two samples are presented

‘ ' in each case.
= More than control; Less than control




Table XXIV

Effect of stallng of buffalo hide on some phy81cal properties
of flnlsh“d sole “leather

e . oo o ———--—-—————-——-

O - e
Physical ‘propertiés - . . Perlod of staling (hr.)
_ (Average of two - Presh

wﬁkdéﬁtfollf'  0.093 . 0.102 -0.102  -0.095

 Abras1on§ Experlmental - 0.084 0.093  0.092 70.062
égg;%/ % Difference - 1 0.009 - 0,009 =-0.010 - 0.033
| Control 1.4 30.2 32,9 32.8
§ 24 nr. - 45.8 46,1 45.1 461
Water Experimental . » oo
: absOrp—- _1._ hr. 31 0_2»- P 2907 3804 e 4‘209
tion Q » . . s : ' ’ .
(%) j 24 hr. 46.2  45.9  50.2  52.6°
g Jufference 0.2 -0.3 455 #10.1
% 24 hr, 4044 =0.2  45.1 . 46.5
{ Control 0.987...°0.987 0.990  0.998
Apparent | : L . *
density % Experimental 1,018  1.000 0,977 0.975
j Difference - 40.031 +40.013 -0.013 -0.023
J Control 40.27  40.17  39.60  40.12
Apparent { -

densityx] Experimental  41.23  40.10 38.10 37.54
Hide _ . : “
-substancé Difference +0.96 . =0.07 =1.50 -2.58

+ More than control

- Less than control




TABLE XXV

Effect of staling of buffalo hide on the chemical compo-
sition of sole leather

AR

Chemical - Period of staling
analysis o Presh  —---—- _ -—== :
' L ‘ ' 24 hrs. 48 hrs. 64 hrs.

-

P i inoss was W o o g oo — —— o — - oo n— - pmes won

 JControl 12,9 12.7 12.7 13.2
Moisture § - - - L ' ,
Experimental  12.3 12.7 12.5 12.6

0Oilsand  |Control 2.2 2.1 2.2 2.6
fats - .} . _ _ o o
' ' - _{Experimental 2.2 2.2 3.4 2.2
| " foontrol 7.8 17.8 174 17.0
Water : et o :
solubles ~ §Bxperimental 18.0 17.7 18.0 18.4
o fcontrol - 40.8  40.T 40.0° 40.2
Hide s 3 o :
substancg.aExper;mentgl 40.5 ‘40;1, 39.0- 38.5
fcontrol © . BLBH - 65.6 69.3 67.1
Degree of § = o, - S : N
tannsage ;;;ExPerimenﬁal - 66.7 “67.6 72.1 73.5




As regards apparent. density, no s1gn1f10ant difference
can be noted between the experlmental and control leathers.
It is. expected that an empty fibre structure will show less
apparent dens1ty but durlng vegetable tannlng a pelt with
loose flbre.structure will absorb more water solubles. The

‘éhe Water solubles belng roughly the same as

in leathers from hlghly staled hldes seems to be mostly
compensated. Bradly87 p01nted out that-the assessment of
'structure may better be based upon the product of percen-

| tage hlde substance and apparent den51ty. A comparison of
»such values (products of hlde substance and apparent dens1ty)
| between the control and experlmental ‘leathers ‘shows that
hlde structure is affected by cons1derable delay in cure.

, It is strlklng to note that abraslon of the leathers
: is -not influenced upto 48 hr. stallng but seems to be
_1ess in leathers from 64 hr. staled hldes.- Whlle comparing
~the properties of sole leathers made from staled “and
-.fresh hlde Robertson48 observed that bend samples from
‘most of .the staled s1de possessed surpr1s1ngly good
,reslstance to absaslon._ Staled belly samples, however,

. showed lewer abrasion res;stance. Thls high abrasion
'reslstance was explalned by her due to bacterlal degra-
datlon durlng stallng which resulted in gluelng together
'of the corlum flbres durlng manufacturlng process.

. Wh;le comparlng the chemlcal compos1t10n of thev K
‘gontrol and experlmental leathers (Table XXVI) it may be
noted that water solubles sllghtly 1ncrease and ‘hide subs-
tance slightly decreases w1th the 1ncrease in stayllng
.perlod. Degree of tannage appears to be sllghtly hlgher
- in case of highly staled hlde.

General appearance and assessment of the leathers

- are found to be normal upto 24 hr.. stallng but are.
~.affected. due to cons1derable graln damage and may be

-graded. only as regectlons when staled for 48 hr. or -

smore.. . Flex1b111ty is also found to be 1nfluenced by staling;
-leathers from 48 and 64 hr. staled hldes appear to0 be
somewhatvsoft



_ It 1s thus apparent from the present 1nvest1gatlon
that sole’ ‘leather making potentiality of buffalo hide
remains unaffected upto 24 hr. staling and then deteriorates

progress1vely Wlth the 1ncrease in utallng perlod.

5. _Effect o; area-w1se varlatlon in buffalo hlde on
the rate of tannlng and. on _the propertles of sole
- Zeather R o .

5,1'“Bxper1mental procedure and results

A freshly slaugntered buffalo hide was,washed, green
;fleshed and then cured, oy, wet saltlng. After plllng for
one week the hide was soaked limed, dellmed completely
gas before and then cut 1nto two s1des.‘ Samples were then
_cut from the rlght hand s1de according . to Fig. 9. The
s1de was cut into three segments A,B & C\ln lines,
'parallel to backbone. Segment A was then cut into 10
'pleoes, segment B was cut 1nto 8 pleces ‘and segment C
into T pleces. ‘The - entlre s1de was. thus d1v1ded -into
‘25 pleoes ‘each’ measurlng roughly o8 em x 18 cm. ' These
samples Were utilised to study th. varlatlon in rate of _
tannage in dlfferent locatlens. Both Ts and fixed tan,

‘ were determlned at regular 1ntervals during tannage as
‘pln the previous occa31on. The reeults obtalned ‘are
hpresented in Flgs 9 and 10 and in Table XXVI.-

It 1s apparent from Flg 9 that the tannlng time
frequlred to get maximum g gradually ‘decreases in each
of the segments: from the tail end of the hide to the
‘neck and . except 1n posltlon 1OA, iie. in area just near
the head. ‘The. extent of varlatlon througnout the side
is qulte apprec1able ‘and ‘ranges from. 6 days to 12 days.
‘The rate of tanning from ‘Shemical crossllnklng point of
'-v1ew, appears. to be most rapld in sampllng positions
WC6 and CT. and most slow in positions Bl, B2, B3 and B4.

“: Accordlng to flxed tan data presented in Table XXVI
";the rate of tanning appears to be comparatlvely rapid
tﬂin samples A6 o A9 in segment A, in‘samples B6 to B3
in segment B. and 1n samples C5 to. C7 in segmentC during
early stages of tannlng i.e. npto ‘about 8-10-days
tanning, The rate of tannln flxatlon is most’/ rapid

in samples C6 and C7 and comparatively slow in

samples B1 to B5. ;
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;Table XXVI

Effect of areawise. varlatlon in buffalo hlde on the
rate of vegetable ‘tanning as determined by flxatlon
of tannln (% fixed tan on dry weight )

-..._.--_.....-....._.._..,...,_-..'..-.._......._..........._..._.. S ——

j'Locatlon S ' Strength of tan llquor ‘

in hide  =w—we- i T == ———————

2 days 4 da s 6 days 8. days 10 .days 12 days 14 days
“10°Bk 20°Bk 30°Bk 40°Bk 60 °Bk 80°Bk  100°Bk

A1 13.5  26.1 29.6 34.9 43.9  47.1 48.2
A2 14,2 30.5 35.6 38.4 44.3 46.4. 51.0
a3 14,0 26.0 30.4 36.0 45.1 46.1  50.7
A4 1.0 24.0 32.8 39.1 44.2 - 47.2 50,0
A5 11.3  27.9 36.6 39.8 43.2 48.2  51.0
A6 16.2 3045 37.9  41.T  44.9  4T.5 . 49.8
AT 18.6  31.4  38.1 41.8 44.8 48.9  49.1
A8 19.6  28.7 34.8 39.6 . 45.0 49.0  51.3
A9 18.5  31u6  34.9. 40.7  43.3. 49.4 50.9
. A10 17.7  28.0 . 30.1  38.6 43.5 48.9 49.5
B1 14,6 .- 23,2 25.9 . 37.2° 43.7 46.7 4845
B2 15.8  21.8 24,7 38.4 43.2  47.3.  4T.5
B3 14.6  26.8  29.3 38.4 43.3 . 46.0 47.3
B4 4.1 24.0  27.9 38:1  40.5 . 46.1 48,0
B5 11,0, 22.8 29.9  36.8 43.4  46.7 °  50.0
B6 16.4 26.2 34.5 38.4 46.0 48.9 50.2
BT 17.6  30.7 37.7 40.7 45.3 47.1  49.4
B8 16.7  31.8  37.8  39.9  45.3  49.1  49.T
¢ 16.6  25.2 34,9 36.9 46,1 48.3  50.2
c2 20.7° 28.8 34.8 40.9  47.6 47.7 . 49.9
c3 19.0 ' 23.1  32.8 42.9 45.9  47.7  50.5
ch 16,07 25.4  36.0  41.9  46.4 50.2 ' 52.5
C 05 22.7 . 25.1 ' 38.1 42.2  46.7 48.7  50.7
c6 20.4 33.6  39.9 43.3  47.5 - 49.9 51.1
07 - 24.7 . 34,7 41,2 46.5 48.6 - 49.7 51.0

s e o e . 0 S 0 . . i . st - - y . -



:gr Whether the thickness or structural varlatlon influences
more on the rate of tannlng was’ examined in a separate ex~
perlment. Three samples were taken from a limed buffalo
‘hige ‘from pos1t10ns 1dentlcal with B5, B6 and C6. Samples
B6 and C6. were splitted to the same .thickness (5 mm«)

Sample BS was not splltted (6 2°'mm). The samples were then
_dellmed and tanned as usual and the rate of tannlng was
”determlned from Ts determlnatlon‘ Data obtalned are
presented in Table XXVII

It may be noted from Table XXVII that the rate of tanning
does not dlffer signlflcantly between two positions (B6 and
06) hav1ng the same thlckness but structural varlatlon.

On the other hand the rate of tannlng is found to be
affected when the thlckness varles cons1derably hav1ng roughly
the same structure (B5 and B6)

3

A small strip of hide wastcut from each of the samples
(whrte portlons in Fig.9) and were deliydrated by treating with
increasing concentrations of acetone. The apparent density
of these dried pelts were determined and reported in

_Table XXVIII. - P g

' Apparent dens1ty of the acetone drled delimed pelts
”seems to 1ncrease sllghtly from the tail end in segment A but
“in segments B and ‘C the extent of Varlatlon is not very s1gn1-
flcant.z-r )

. The left hand side of the hlde was cut into identical
25 samples as in rlght s1de and the samples were used for
measurlng thlckness variation throughout the side, welght
and. area yleld of leather and for the determlnatlon of
certaln phy31cal propertles of leather. Thickness was
measured 1n 12 pos1t10ns along the breadth of the side and
in 20 - 14 pos1tlons throughout ‘the length. The variation in
thlckness of dellmed pelt is shown in Flg 1.

. An analysis of the average values for thickness in each
sample shows that thickness of the pelt gradually decreases
from the tall end towards the neck in segments B and C.
© But in segment A, there is not much variation in thickness
in semples A1 to A6, then the thickness decreases in
samples A7 and A8 and then sgain increases in samples A9
and A10.
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Table XXVIII

Variation in area yield (% on delimed area) of
leather in different locatiomsof the buffalo hide

- - a— —— G w— = . v N WD A S S} Y T TP SIS S W D WS D S U N SRS U D G e D WS WD S S S S owe

lostion Az Tl
= rolling and - leather
: finishing
A1 2.06 3.61
A2 1,56 3,05
A3 1.98 3,98
A4 2,26 4.68
A5 2.96 4.83
A6 2,03 4.37
AT 2.97 4.81
A8 3.00 4.84
A9 3,26 5.09
A10 0,96 . 2.00
Average 2,30 4,13
B1 3,54 7.08
B2 2.69 '6.83
B3 2,92 6,53
B4 3.20 - 5.32
B5 3.14 4.79
- B6 2.01 4,61
“B7 1.65 3,61
B3 2.29 3.36
Average 2.68 5.27
1 2.71 4.04
2 1:18 2.71
C3 2.77 4.27
C4 081 2,49
c5 2,28 3.33
Ccé 0.89 - 2.14
7 4 1.51° 2.45

Avergge% 1.74 3.06
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The variation in weight yield of finished leather
samples in different locations of the 81de is presented in
Fig.12.

It is apparent from Fig'12 that leather yield (weight)
varies to some extent depending on the area of the hide. The
extent of variation in weight yleld ranges from 71e6 = 7.4
percent on delimed pelt welght. To. have a’ better understanding
the ‘entire range. of variation has been divided ‘into 4 groups.
The trend of” varlatlon between -the samples of each segment
does - ‘not appear to be . qulte regular as in case of -rate of
tanning. But it is quite apparent that thinner samples
e.g. C7, C6 and 05 have given lesser yield: and the thicker
p081t10ns B1," B2 and B3 have produced higher weight yield
of leather. Sample 10A seems to be an .exception.

Area yleldAOf leather (calculated on delimed pelt area)
after tanning and after rolling and finishing were determined
in different sampling ‘positions and the data obtalned are
presented’inuTable XXIX.

Like that of weight yield, area yield of finished
leather samples (on dellmed area) appears to vary in
different. locatlons~the range .of variation being about
102 = 107%. In segment A, ared yleld Is slightly less
”in samples A1, A2 and A3 than the otber samples where there
'18 not much variation between them, Here again sample A10

is an exceptlon. In samples of segment B, area yleld
‘decreases as the samples approach the neck region. The
variation in. area yield in samples of segment C is somewhat
~ irregular but appears to be.slightly decreasing from the
hind to the fore leg. Samples Bl, B2 and B3 -are found %o
give significantly higher. area.yield in the entire~side.

Before rolling and flnlshlng, however, the extent
of variation in area yield throughout the side 1s not very
 significant (i.e. 101 - 103% roughly). This shows that
rolling of leather may considerably influence the area yield
of leather. Probably thickness variation has got more
_bearlng on increase in area yield during rolling and SO °
the area increaseés after rolling by about 100% in thlcker
samples like B1, B2 and B3. .



Table XXIX

Apparent density of "'vacetc‘)}ne’ ciéhydratéd "de‘l'iméd peit a

‘Sample BRI viic AT TR

v o o o S S o s Y W S S, e o g S - —— e e s e o S A T o o S s e oy

e oles o2 085
N C0.63  0.68 0.83
0.66 0.70" 0.87

0.66 0.66 0.78
0.67 0.69- 0.79

2
3
4
5
6 0.65 . 0.66" 0.9
— om om 089
8 0.79 0.76

9 0.78 |

0

10 0.72 .

Aversge - 0.69 . 000 . 0.85




Water absorptlon, apparent dens1ty, abrasion and tensile
strength of the leather: samples from dlfferent locations
are given 1n Table XXX..

Data presented in Table XXX 1ndlcates the trend and
extent of varlatlon of physical properties in different
sampllng positlons. In samples of segment A, water
absorptlon does not dlffer much in samples. A1 to A6 but appears
to be more in samples A7 - A0, In samples of segment B
water absorptlon gradually increases from B1 to B8 in three
'stages and in samples of segment C water -absorption varies
‘sllghtly 1n samples 01 to C5 but increases considerably in
06 and C7. ' '

Apparent dens1ty of the samples of A segment varies
_sllghtly with a tendency to dlmlnlsh in value from the tail .
to the neck end. Samples in segment B have roughly the same
_apparent dens1ty and in segment C it may vary to small extent.

Abrasion in samples of all: the segments varies to
certain extent but no trend of varlatlon can be noted in
between the samples.

Areaw1se varlatlon in hlde also 1nfluences the tens1le
strength of sole leather although there exists no corre-
lation between tens1le strength and thlckness or structural
vcompactness. ' '

5 2 Dlscuss1on

The -extent of variation in rate of tanning and in
other properties of sole leather between the samples of
 each of the segments-A, B and C has already been. dealt with.
‘The difference between the average values of the ‘samples
in the three segments may provide with-more comprehens1ve
views about the influence of locational. varlatlon. Fig.9
_glves a topographlcal picture of the varlatlon in tanning
time that is required for the completlon of tannin penetra-
tion and of crossllnklng formatlon in different areas of
‘the nide: during tenning. It ie, ‘however, difficult- to
‘7compare the data on. tannin flxatlon (Table XITI) in between
‘the samples of each segments but an analysis of the data
broadly shows certain varlatlons in tannin fixation

and the trend of varlatlon in tennin fixation. corroborates
with the trend as 1ndlcated by Ts data. The average values



N Table XXX

Effect of areawise varlatlon in buffalo hide on certain
pny81calApropurt1es of sole leather

-—-—-—-‘-——————-——————————————-——--.—————-— e ——— o o ooy

Location  Water absorptlon(%) ‘Apparent abrasion Tensile strength

in hide & hr 24 hrs. dens1ty (1nR/4OO (1v /sq inch)
A1 33.6- . . 42,2-  0.92. . 0.064 4889
A2 34,7 445 0,91 0.063 7008
A3 35,6 . - 41.4 - 0.88 . 0.079 5786
A4 42.4 © 48.6 - . 0.90 0.071  55%
A5 38.2 43.4 . 0.89 -~ 0.074 5375
A6 4300 48.T 0.87  0.069 5341
A7 44.2  53.2 - 0.85  0.075 5880
a8 40.1 . 52,2 0.8T  .0.079 4049
A9 38,9 54.5  0.88  0.086 4360
A0 39.9 56.8  0.81 .0.085 - 3957
Average = 39.1 | 48.6 - 0.88  0.075 = 5224
Bl 3441 42.4  0.92  0.071. 5780
B2 35.5. 42.1 1 0.89  0.075 5382
B3 34,0  43.4 - 0,91 0.082 5927
B4 37.8  47.2.  0.91 °© - 0.067 5043
B5 41.0 47.4 0.9%  0.082  5039.
B6 . 35.5 47,0 0.90 0,072 - 6064
BT . 3943 48.0 0.90  0.070 7 5672
B3, - .. 38.3 49.5 0.91 . .0.078 5079

Average.  36.9 45.9 - 0.91 - 0.075 5498

@1 39,7 57.8 . 0.87  0.074 5471

02 . %6.8 - 56.8 - 0.88  0.075 4248
¢ £1.9  53.7-  0.83  0.090 4962
¢4 - . 50,2 61.0  0.87  0.082 4455
05 44,0 56,2  0.85 . 0.073 5430
66 52,7 . 64.6 . 0.84 - 0.073 5955
@7 5%3.6 - 65.6. -0.85 . 0.63 5788
Average  45.6  58.7  ©.0.85  0.078 5184




for Ts and fixed tan of. the samples in segments A,B and C
that are obtalned in the course of tannlng are presented
graphically in Flg 10. . ThHe extent of varlatlon in rate of
tannlng is qulte apparent- and are found to decrease in the
follow1ng.order C >»A > B.

_' It may be noted that the trend of varlatlon in rate
of tannlng or 1n tanning time in. dlfferent areas of the
‘hlde bears a: good correlation with thlckness varlatlon in the
dellmed pelt. This is further supported from the data in
Table XXVIII. Although the rate of tannlng is found tovbe
affected more: by thickness varlatlon in 1nfluence of o
structural varlatlon cannot be completely 1gnored

‘ The average leather yield (weight) of the samples in
segments A B and ¢ decreases in the following order |
B(76. 14%) > AT 5 08%) ¢(73.5%). This trend of varia-
tion may, however, be compared well with the variation in
average thickness of ‘the samples in the segments e. g.

B(4. 89' mm) > A(4.24) > C(3.34).

 The average area’ yield ‘'of the leathers.in the three
segments also varles in the same deoreas1ng order as in
weight. yield. It has already been mentloned that increase in
area yield (on delimed area) is only little before rolllng
‘and flnlshlng but. after rolllng area yield increases further
and the dlfference 1n area yleld is also more prominent.
~On an average, the area 1ncrease of leather by rolling ' is
more 1n segment B and less 1n segment G

While comparing the average phys1cal propertles of the
1eather samples in the three ~segments it may be noted that
water absorption is the lowest in segment B, in segment A,
it slightly 1ncreases but in segment C it 1ncreases to a
greater. extent. Mltton88 p01nted out that water absorptlon
varied in- dlfferent locatlons of the leather and a hlgher
water absorptlon of leather is 1ndlcat1ve of 1ts loose and
open structure. '‘The present water absorptlon data are
therefore~ likely to give-an 1ndlcatlon about the
structural variation in hide and leather.

Average values for apparent density do not differ much
between the segments although the trend of variation is in



the following direction B >A>C. Accordlng to Mitton™
the extent of varlatlon in apparent density throughout the
leather was less marked than it is expected to be. This
is because loogsér areas of the hide absorb more water
soluble materlals hav1ng roughly the same density.

The trend of’ varlatlon in apparent density of acetone
dehydrated dellmed pelt is somewhat strlklng. Average»
-apparent denslty values of samples in segment C appears to be
”s1gn1floantly hlgher than that of segments A and B. It may
be noted that there*ex1sts nq/correlatlon between the /direct
apparent densltles of acetone dehydrated pelts and finished
sole 1eathers. It may be pOSSlble that by acetone dehydra-
“tion the ‘volumes- of the loose textured samples in segment C
are - reduced more thus leading. to an increase in apparent
denslty. ,On the other hand, the apparent densmty of
" pinished leather depehds on both the densities of fibre
and tannin materials 1nclud1ng water solubles.

Average abras1on values appear to be sllghtly more in
‘”segment C Whereas in segments A and B these values are
'“roughly the same.c

. Average values for tens1le strengths are roughly the
‘feame in. all the segments. =

o The present 1nvest1gat10n therefore reveals that

the- leather maklng potentlallty of the samples of segment C
are rather poor ‘for vegetable tanned sdle leather. They are
thin,. glve léss weight and area yleld, absorb. more water ’
and have slightly less apparent denslty. To'produce
better and unlform sole leather it would therefore be better
to trim out the. nide as shown in Fig.1T (trlm 1)5°

‘semple A10 is also unsuitable for any good quality leather.
.Mbre attentlon are to be paid to the locational variation
1n hlde or leather whén manufaéture of 1ndustr1al leather
from buffalo hide is concerned. Samples A7, A8, A9 and BT
and BS may not be qulte sultable as they are comparatlvely
thln, less compact in structure, have comparatlvely

more water absorptlon and samples A8 and A9 have lower
tensile strength Buffalo hide may therefore be further
trimmed (trlm 2) gs shown in Flg 11 to produce industrial

leather of uniform quality. '

e



6. Effect of precuring extraction of hide, type of
cure .and -pretanning operations on the rate of
tannlng and on Dropertles of sole leather.'

6.1. Experlmental procedure and results.

Freshly slaughtered buffalo hides (Wt .range 45- 50
1b.) were collected from slaughter house, washed to
removesblood, dirt, etc., green fleshed and then cut into
experimental pieces-aocordingfto”fig 13

6.1. 1. Effect of precurlng and pretannlng extractlon,’

Hlde pleces from left hand slde of the hlde Were ‘
taken as experlmental samples and from rlght hand slde
as control samples. -

(1) Green hlde samples LI and LIA were taken in

polyethylene bags and kept in the deep freeze ( -30°C )

in green oondltlon tlll they Were processed The samples
were soaked 1n water to defreeze them, " ‘shaved on the grain
surfaoe With a safety razor and then taken dlrectly for
tannlng. Thecorrespondlng control samples (RI and RIA)”
were green galted add plled for a period of 10 days.

They were soaked Well ‘limed for 7 days - as mentloned
earller, dellmed completely and then taken for tannlng.

(11) Extraoted w1th sodium chlorlde solutlon.m‘

' Samples L2 and L2A and R2, R2A were extracted. three
times with 10% salt solution in a plastic drum running
the drum. for 1 hr,-ln each extraction. Hide and salt
solutlon ratlo used was 185, After extractlon samples L2
and L2A Were Washed 1n Water to remove salt and then -
stored in the deep freeeze. The samples were later
soaked, unhalred with the help of a ragor, the epidermal
layer was then removed mechanlcally with a blunt knife.
They were then Washed again and taken for tannlng.v Control
samples were green salted after extractlon with salt
and’ then_kept in pile. They were processed as in RI and
RIA.,

(111) Extractlon with sodlum chloride solution and
then Wlth half saturated ca101um hydroxide solutions

Samples L3 and L34 and also R3 and R34 were flrst
'extracted with 10% salt solution as in (i1) and then



. e e s cow e ey Son S o ——on -~ g - - o w— - - - - -

extracted thrlce Wlth half saturated llme solutlon
drummlng them for 1 hr. in each occasion. Hide and half
saturated lime llquor-:Was token in the ratio of 135.°
After extraction the experimental samples L3 and .

L3A were washed well with water, neutralised with ammo-
nium sulphate and then kept in the deep freezé. During
processing the samples were soaked'inlwater, unhaired
with a blunt knlfe,‘washed and then put to the tan liquor.
The control samples were green salted and then kept in
plle.. They Were proce sed as other control samples.

lannlng was done as before and the rate of tannlng
was determlned from the rate of increase of Ts.* Data -
vobtalned are presented in Tablé XXXI.

As expected the rate of tannlng is appreolably
;delayed in fresh hlde (no llmlng) and the penetratlon
of tanning is found to be 1ncomplete even after 14 days'
_tannlng.t Max1mum Ts is ettalned after treatlng them for
an additional 2 days at 100° Bk. liquor. - The rate of
tannlng is quickened: by salt extractlon of the hide ‘
and the maximum Ts is reached after 12 days. After:
sextractlon of the hide with salt olus ‘lime solution
tannlng rate may: increase very sllghtly but 12 days'
'tannlng is requlred for max1mum Ts. as in case of salt
extracted samples.

' In case of control eamples (processed normally
after extraction), the rate of tanning is found unaffec—
ted by salt or salt plus llme cxtractlon and the ‘maximum
Ts is obtalned after 10 days perlod. :

’ The effect of precurlng extractlon of hlde on lea—
“ther yleld may be noted from Table XXXII

It appears that extractlon of hide prior to tannlng
may 1mprove on the leather yleld to some ‘extent. Thls-
trend of variation is also present in control samples
which were extracted prior to curing, but the extent
‘of varlatlon is not s1gn1f1cant.. But it is strlklng to
note that leather ylelds of the exporlmental samples are
'not affected at all in comparlson to that of control
samples although it was expected that liming of the hide
will result in higher yield because of removal of the
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. Table XXXIT

“ffect of extraction of hide pri&r:to curing ‘and
tanning on sole leather yield* (per cent.. .-
“yield calculated.on green wt.)

L Experimental . X |
e Control = hides tanned i PP el 5
- Treatment (Normal  directly E;ffizigce
'of hide’. process- without any oy
- ing) " beamhouse
: treatment
Fresh hide ~  77.88 77.66 -0.22
Extract;w | | .
with 10% ' : % .
Nacl Solu- - 18.98 o 81.87 '*?'?9
tion
Extracted
with 10% o o o
Nacl So- - 80.08 ‘ . 82.54 +2 46
lution + ' , :
half sa-
turated
lime so-

lution- . . 4 :
' + = More than control; - = Less than control

- e o e o s e S o S o o g e St S o e S 5

¥ Average of 4 saﬁples



interfibrillary materials and fatty matters.

The general appearance of the leathers produced
from experimental samples, which could not be unhaired -
properly, are affected considerably due to the non-
unlformlty and patchlness They also appear to be some-
'What hard w1th a tendency to crack.

Phy31oal propertles of the leathers were determined
as usual and are recorded in Teble XXXIII.

Apparent density and abra31on resistance do not
differ between leathers produced from limed or unlimed
hides. Extraotlon of hide prior to curing or tanning .
Wa.s practlcally no influence on these properties. No
'appre01able dlfference in tensile strength can be noted
between the control and experimental leathers. The
only variation in properties that may be noted is in
water .abgorption of the leathers. Experlmental leathers_
from unlimed hide have 81gn1flcantly low water absorption

than .the . control limed sanples.

6. 1.;. Effeot of tyne of cure and pretannlnp operations.

Samples were taken as before from freshly slaugh-
‘tered_hlde and paired samples from both sides of the
backbone were taken as control and experimental samples.
Hide semples were cured in different ways (i) brining
(11) air drying (111) dry salting and (1v) acetone
dehydratlon. Corrésponding green salted samples were
always taken'as control.

Brlnlng was done by treatlng the hide samples in
a saturated salt solution (30%) for 18 hr. at room
temperature (28-30°C). After brining excess. water was
allowed to be drained away from . the hide samples. The
brined samples were kept in pile and then tanned and
finighed into sole leather along with the control wet
salted samples.

Air drying of the samples was done in shade for a
period of two days. Air dried hides were soaked for
three days with the addition of Topane WS as antiseptic
and Triton x 100 as wetting agent to the soak liquor.

On the fourth day they were sgoaked in a ‘fresh water bath



PABLE XXXILL

Bffect of extraction of hide prior to curing and tanning on the
physical properties* of sole leather.

—-— - — - — — —

e i e S ot S o .|I|||Il||l|.||-lnll.|ll-ll.l|||ll-...llll-nlnllllulllltll..llul.l-lu-l.al‘ln.lllnillll.lI..I-In..lllnl o o o S

, , - Apparent Abrasion . Tensile , : :
Treatmeni of hide . " density (inch/400 R) strength Water absorption (%)
) E . (1b./sq.inch) % hr. 24 hr.

. ) %aosdﬁow 1.259 0.099 6909 3%.4 42.7

‘Fresh hide. : - : _ :

_ {Experimental 1.267 0.100 7254 15.8 31.9
ixtracted lcontrol 1.268 0.122 6171 38.3 48.0

with 10% v‘ | , | ‘

salt solution” Experimental 1.267 - 0.096 6554 16.3 30.0

Txtracted wita cntrol 1.274 0.101 . 5866 42.9 53%.2
 10% salt solu- : . : _ , :

‘$ion + hall setu- 7y perimental 1.279 0.102 5380 24.2 325

rated lime solu- ‘ :

tion.

x Average of two samples.

—— —— — - -—
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containing 0.125% H,80, and 3% salt ( on volume).

In preparlng dry salted hide,- samples were first
salted with 30% salt, piled for 3 days and then dried
in the shade. . They were soaked for three days in a bath
contalnlng Topane WS and Trlton x 100. '

Aoetone dehydratlon was done by treatlngfthe B¥peri-
"mental samples with 1ncreas1ng conoentratlons of acetone
and then dried at rodm temperature. Acetone-dried eamples
Were soaked for twe days in water with the addition of
 Topane WS and Triton x 100. All the dry and drysalted

. samples were proceesed along with the control green |
"'salted samples.

The effect of certaln pretannlng operatlons €eLo sy
batlng and enzymlc unhairing was also examined. After
usual deliming the experimental samples were bated with
1% C.L.R.I. bate (No. 2) for about 4 hr. at 36°C and
then Washed, scudded and taken for tanning along with
the oontrol delimed samples. ~ To prepare enzyme unhaired
'pelt, salted hide samples were soaked properly and then
applied with 4% C.L.R. I. unhalrlng agent(prev1ously nixed
with 2% salt and the pH being adgusted to 8. 5 with soda
ash) unhairing was done after 48hr. ,washed and then
taken for tanning without any prior alkaline treatment..

. The control samples were dellmed as usual. and used for
tannlng..

The rate of inctrease of Ts as 1nfluenced by diffe-
rent curing. and pretanning operations are presented»ln
Table X&XIV ’

It 1s apparent that the rate of tannlng is practlcally
unaffecte‘ by the different methods of cure (included
in. the present. study). The maximum Ts has been,attalned
in‘all cases after 8 days (40 'Bk) . Enzymlc unhalrlng is
found to have retardlng influence nn the rate of tannlng
whereas batlng has no 1nfluence. ' ‘

: Sole leather ylelds of the samples those are cured
by different ‘methods and are subgected to- certaln pre—
tanning operatlono are presented 1n Table AXXV

Leather: yleld(calculated on green Welght) appears



TABLE XXXIV 7

k4

wm&o ow d@ﬁﬁpsm (Ts o¢) as influenced by <m%HoSm ocwwsm methods and
o : o wﬁmﬁmsswbm operations. .

7.0

19.5 ~  20.5

Factors HS+H5oﬁopsm \bmwwamgw » Increase in am (°cC)
“rate o tenning bated or =  ——emmmmm—————mm——— e A It
_ enzyme un- 100 Bk  20° BK  30° BK poo BK moo ww 80° Bk
haired. (2 D) (4 D) (6 D) (8 D) (10D) (12 D)
Green seltel (comtrol) O 3.5 8.5 22.5 24.0 23,0 21.0
Brined | 0 3.5 8.0 22.0 23.5 22.0 20.5
Green salted (control) O 4.0 1.0 20.5  26.5  24.0 Y 235
_Dry saitbe d 0. 5.0 10.0 21.5 .28.0 . 25.5 7 24.5
Green s2lted Aoowdﬁowv 0 4.0 12.0 21.5 24.5 2%.0 w 21.5
>Hw dried S0 4.5 11.0 23.0 26.0 25.5 7 24.5
mwmms salteu (cortrol) O 4.0 7.0 16.5 25.0 24.5 . 24.0
Acetone dvied o 4.5, 9.0 21.0 26.5 25.5 24.5
Delimed selt Aoosdwopv o 3.5 8.5  11.0 23.0°  21.5 20.5
umdmm @mwd -0 3.0 8.0 11.0 23.5 21.0 - 19.0
Delimed relt (comtrol) O 3.0 8.0 14.5 25.0 2410 21.5
ﬁBN%Bm cssmwwmm wmww. 0 wwo, 5.0 18.5

—— v o o ——— -

-100° Bk
(14 D)

————— 1 o oo o o

—_—— o




| TABLE XXXV

' Sole leather yield as 1nfluencud by~ dlfferent curing.
methods and pretanning operatlons. ,

T - A - PIP YD B G e G D P S T B TEE T TR A G SD S W G e SN SR I Ve D e P S S S me N S —————— - S S T S . W CH W W BN W SOV D S . W G W I V. ——

: : " Leather yield (%) : :
Treatment - .+ .. . On green wt. , Var;ation
(Average of two samples) o

Green salted (¢6ptf§i) i79‘20f; + 0.93
Brined (experimental) 80.13

Green salted_(dontfbl) g 'v81}21 N +0.37
Dry selted: Q - 81.58 -
Green salted (ﬁontfoi) % | - 82.20 - 0i98
Air dried . f . 8l.22 :
Green salted (control) g 81.76 - 0.46
Acetone dried 8 81.30

Delimed (control) - % 78.48 + 1,14
Bated " | 79.62

Delimed (control) ] 7714 - 1.13
Fnzyme unhalred % 76.01 -

¥ ‘more than control, - 1éss than control




to be sllghtly reduced in case of air dried hide and

enzyme unhaired pelt where as it is found to be sllghtly
increased by brining of hide and by bating dellmed

plet prior to tanning. Dry salting and acetone dehpdration
of hidé do not affect the 1eather yleld to. any great
extent o ' :

/
~

Data presented in Table XXXVI reflects the 1nfluence
of dlfferent curing methods and certaln pretannlng ope-
ratlons on. the phy31cal nropertles of sole leathers.._

It appears from the present data that abras1on,
apparent den81ty, ten31le strength and water absorptlon
are not 1nfluenced aquch whether the hide is curedby green
saltlng, brining, dry salting, air drylng and acetone |
,dehydratlon. Bating has no effect on the physical prd-'
perties whereas enzymic unhalrlng seems to influence
the . phJ81cal properties. Water absorptlon appears to be
con81derably low and apparent density and tensile strength
slightly higher in leathers from enzyme unhaired pelt.

6.2.:- Discussion.

The present study reveals that precurlng extraction
of 1nterf1brlllary materials from fresh hide may expedite
the rate of tannin penetration. While the dlfoSlOn of
tannin is found to be incomplete in fresh hide even after
14 days' tanning, extraction of hide with 10% sodium
chloride solution reduces the tanning period to 12 days
for complete penetratlon. Extraction of hide Wlth 10%
NaCl solution + half saturated lime solution seems 1o
have no addltlonal influence over. that of salt extraction.
,10% sodium chloride solution is expeoted to remove most
of the globular proteins from the hide which will permit’
some interfibrillary space for the tannins to penetrate.' -
Removal of mucoid materials by half qatﬁrated lime is
expected to provide with sllghtly more space 1n the hide
but probably not 51gn1flcant enough to reduce further
the tanning time for maximum Ts. Normal process1ng of the
hide, however, enhances the rate of tannlng and the maxi-’
mum. Ts has been attained by the minimum period of 10 days.
Precuring extraction of the hides, processed normally;
has no. influence on the rate of tanning.
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Extraction of buffalo hide with salt and w1th half satu-
rated lime appears to give. hlgher leather yleld than’
unextracted hide, This observation is in support of the
finding of Roddy(15), In an earlier investigation
Rezabek(sg) observed that the leather yieid in a fresh
unlimed hide unhaired by the razor was much lower than
the limed hide. But on the contrary. to the expectation,
leather yiélds in hormally processed hides, in;spite of
their precuring extréctions, are not higher than fresh 5
unlimed hide samples. It may, however, be pointed out
that leather yield may depend ‘on the amount of inter- ,
fibrillary materials in the hide and the extent of their
removal, on the tanning procedure and the #anhin,materials
used and so on. It is worth investigation in a bigger
scale the effect of precuring sodium chloride extraction
of hide or skin on the yield of vegetable tanned leather.
This may have considerable practical importanbe. ’

According'to Reéabek(89) fresh unlimed hide produced

leather hav1ng higher tensile strength, sllghtly more
stretch, hlgher wear resistance and much less Water
absorption.

‘From the present data it appears that phys1cal
'propertles of the leathers produced from experlmental
unlimed hides do not differ from that of control leather
except that of water absorption, whiéh is appreciably
low in experimental -leathers. Depending on the extent
of tannage such a variation-may be possible.

Rate of tanning (Ts) is found to be uninfluenced
by different curing methods and by bating of the pelt
but may»,be retarded to some extent in case of enzymic
vunhairing. . The degree of rewetting of dry hide may
probably be the contributing factor that may influence
the rate of tanning. The slow rate of increase in Ts
in enzyme unhaired sample is due to the initial high Ts
‘of the enzyme unhaired pelt. The delay in tannin’penet-
ration in enzyme unhaired pelt may possibly be compen-—
-sated by alkali treatment of enzyme unhaired pelt.

Leather yield may be slightly increased by brining,
and by bating and may be slightly decreased by |
@ir.drying and enzyme unhairing'although the extent of .



varlatlon 1s not very 51gn1ficant.

_ Phys1cal propertles of the leathers are not affected
when the hide is cured by dlfferent curing methods.
Enzyme unhalrlng may influence the physical propertles
to Ccrtaln extent but bating has no such influence.

7. Summarv and conclu51on.

R The effect of areawise varlatlon in cattle hide
on the changes in hydrothermal stablllty during pre-
tanning and tanning operatlons was gtudied. The rate of
‘chrome tanning was found to be slightly affected
depending on hide structure and thickness variation.
.Physioal properties of the flnlshed ieather were-found
to differ in dlfferent areas but were not always ‘related
-to the - _thickness and structural variations. Lime
gplitting may poss1bly help in makln, ' the leather more
uniform.. The phys1cal and chemlcal properties of the
%eathers did not apore01ably dlffer whether the spllttlng
is done after liming or after tannlng

2.' Buffalo hide, taled for a period upto about
24 hr. (30° C) was not appreciably deteriorated in
quality but when staled for 48 hr. or more.it was de-
graded to a considerable extent., The rate of tanning
was. found to be comparatlvely rapld in staled hides -
' but no apparent varlatlon was noted between staled samples°

Leather yleld (welght), calculated on green weight,
was not affected upto 24 hr.- delay in  cure. When staled
for 48 hr. or more leather yleld was found to be signi-
‘ficantly reduced although thls reductlon in leather
.yield might appear. to . be less s1gn1flcant if caleculated
on pelt welght basis. ' '

: Apparent density of sole leather was not affected
much by delay in cure. Stallng of hide upto 48 hrv
did not: cons1derably 1nfluence the abras1on resistance

- of leather but further stallng of hide resulted in

hlgher abrasion res1stance._ Water absorptlon of leather
remained unchanged upto 24 hr. stallng but was 1ncreased
with the increase in- delay in cure. "’



Chemical analys1s of - the leathers showed that water
solubles and degree of tannage mlght be sllghtly hlgher
and hide substancepsllghtly 1ower 1n leathers from heav1ly
staled hides.

General appearance and assessment of the leathers
vwere considerably affected When staled for 48 hr. or more.

SR B Locatlonal varlatlon 1n buffalo hlde 1nfluenced
the- rate of vegetable tannlng as was evidenced from the
‘rate of increase in Ts and flxed tan of pelt durlng tannlng.
The tannlng perlod requlred to attain the maximum Ts-

varied from 6. days (30° Bk) in thinner areas to 12 days
(80° -Bk) in thicker areas. Rate of tannlng fixation

varied moderately durlng early stages of tannlng but

the variation was 1ess dlstlnct at later stages of

tanning. Thickness varlatlon 1n hide was found to have
good oorrelatlon w1th the rate of tannlng. :

" Leather ylelds, both in weight and area, were
found to vary in different locations of the hides.
Both: thlokness and structural varlatlon 1n hide may '
be 1nvolved in such varlatlons.‘

Certaln physical. properties of the leathers were
found to vary in different locations of the buffalo
hide. Water ' absorptlon and ten51le strength was found
to vary dependlng on. the areawise varlatlon in hide but
‘apparent. dens1ty of the leather was practlcally unaffec-
“ted. Apparent dens1ty of the ‘acetone dried delimed
pelt appeared to have no dlrect correlatlon with the-
apparent den51ty of finished leather. Abras1on resis-
ltance might vary in different areas of “the leather but
no regular trend of variation was noted in the present
study. These varlatlons in phys1cal propertles are
probably caused by both thlckness and. structural varia-
tlons throughout the s1de.-‘

When the s1de was d1v1ded into three segments
(A - adaacent to backbone, B - Central c - adaacent to
belly and shanks) in parallel %o the line of backbone
and the segments were compared for Jeather yield and
other properties it appeared that the sole leather -
making potentiality of buffalo hide decreased in the



follow1ng order Bj>A>»C fﬁe“féﬁe of tanning, however,
'1ncreased 1n “the same or&er.; |

4. Rate of tannlng was found to be enhanced by
extracting the hide with selt and half saturated lime
solution. Liming and dellmlng of the hide further,
increased the rate of tannlng

thractlon of 1nterf1br111ary materlals from ‘fresh
‘hide by galt and llme 501ut10n was found to increase
the leather yleld “But it was striking to note that
'leather ylelds in unlimed experlmental hldes were not
'less than the control 11med hldes.

Excent Water absorptlon Whlch Was found to be ,}
higher in control 1imed hldes, other phyeloal propertles
of the leathers were not. ‘affected much- by the precuring
and pretanning extractions of hide.

Leather from unlimed hides were somewhatl hard and
‘had the tendency to crack in the grain. -Different
curlng methods” seemed to “have no 1nfluence on the rate
of tanning provided they were “soaked back properly
before processing. ~Bating did not help expediting
tannin penetratlon to any cons1derable extent whereas
engyme unhairing retarded the rate of tanning.

‘Leather yield might pessibly be influenced by
curing methods (e.g. brining and alrdrylng)and pre-
tanning operatlons(e g. bating and enzyme unhairing)
.. but not very significantly.



CHAPTER IV

1. Leather maklng notentl ]1tv of cattle hldes obtwlned‘ ,
from fallen (dead) and slaughtered animals and cured
by d;fferent methods.

2. Methods

2.1 Assessment of rew hides

2.1 1 Vlsual assessment -

Visual assessment of the hldes was made on the bas1s
of (a) general appearance (b) flay cuts and holes (c)
substance (d) flenkiness. (e) sores, scratches and other
grain damages and (f) curing. defects e.g halr-sllp and -
red-heat. Hldes were- graded 1nto four categorles i.e. first,
“second thlrd and regcctlon quallty.

2% 1 o2 Hlstologlcalsassessment

A sample from each*hide“Was taken from identical posi-
~ tions, washed well with water and then fixed in formol
saline,  Hidé sections were.cut by a freezing microtome,
stained with different staining agents and then examined
in a‘micrdscope-forvthe-following‘ |

'(a) adherence “of epldermls to corlum
(b) cells of grain layer
(c) compectness of the fibre structure
(d)~th1ekness of the fibres. :
(e) substance (thickness of the hide) -
(f) extent of bacterial penetration
A meximum of 8 points and a minimum of 2 points Wwere
given to each item and the average of these values was
considered as indicative of the quality of the hide.
Histologically also the hides were classified into four
cefegories: Very poor, poor, fair and good.

'2.1.3 Physical properties of raw hides

Samples were taken from the butt area of the hide
“in a direction perpendicular to the back bone (Fig.1),
fleshed and washed and dehydrated in increasing cchcen—'
trations of acetone for a period of 4 = 5 days. Densile
strength and elongetion of the acetone dried hide samples
were de’bermined62 in a 8cott testing machine. o

AN



2. 1 .4 Chemlcal analvs1s

Samples taken from each hide were cut 1nto small
squares (5 mm. side). 10 g. of the samples was taken
for moisture determination and 5 g. of the samples for
fat estlmatlon. Moisture was determined by the AICA
nethoa P, 'During fat determlnatlon, the hide samples were
first: hydrolysed with 6N HC1l and then extracted with
chloroform91;l Ash was determined by heating 5 g. hide
samples in-a muffle furnace at about 700°C. Por hydroxy-
proline - estlmatlon, hide pieces were unhaired with a safety
razor and the adherlng flesh layer was removed. They were
washed well with distilled water to. free- them from salt

and then dehydrated with acetone. Newman and Logan method
was followed in estimating hydroxyproline. ‘

2.2 Assessment of leather quality

All the hides were tanned and finished into¢chrome'
tenned shoe upper leather. They were taken in a number
of experimental lots with both the slaughtered and fallen
hides in each lot.

The efflclency of tannlng of the hldes was adaudged _
~ from v1sual agsessment of the quality .of the leather, physical
properties and chemical prOperties:of the leatherss

Visual assessment and physical properties of the leathers
‘were determlned accordlng to the procedures mentioned in
Chﬂpter I¢ Chemlcal analyses of the leathers €8 moisture,
Thidelsubstance, Or20 ‘and fat were carrled out accordlng

3
to standard procedures.

243 Statistical enalV81s of the phvs1cal propertles

To summarise the phys1cal propertles of the hides

. and leathers and to compare them between the slaughtered
. and fallen hides and shoe upper leathers produced from '
them statistical method of analysis was followed. :
Different statlstlcal values were calculated. accordlng to
the formulae glven below._‘:r : '

Standard dev1at10n (s d. ) V/.ﬁLi_l._,)L'v'



where x - actual value
X - mean value

'n - nuiber of samplés

Co-efficient .of variation'(c.v.)izk osd x 1OO
-j§r——+
4 - value vgs - Xp

(sag)? + (sap)?

“ns... nF

. where Eé‘— mean for slaughtered hides

xF*a ﬁean-for”fallen hides"
Sdg- Standard deviatioh'for elaughtered.hides

Sdp- Standard deviation for fallen hides

‘ng - Bumber of slaughtered hides

'nF - Number of fallen hides

3. Comparatlve study of the 1eather making propertles
of fallen hides obtained from flaying and larcass
‘Utilisation Cantres and glaughtered hides obtalned
~from slaughter houses

3.1. Exberimental procedure and results -

~»Th1rty two fallen cattle “hides were obtalned at rendom
from the Flaying and Carcass Utlllzatlon Centres near Bombay
and Calcutta and thlrty six slaughtered cattle hides were:
;collected from- slaughter houses in Bombay and Calcutta.
It may, however, be mcntloned that in Indlan slaughter
‘houses;, young cattle, partlcularly cows, are not glaughtered.
In Bombay Playing and Carcass Utilization Centre, all the
fallen hides could not be collected at a time due to non-
availability; the hldes were thus salted and stored in
the centre for con51derably a longer perlod before they
were processed, The slaughtered and fallen hides were
visually examined after they were received,



The qualltles of the slauéh%ered and fallen hides
as assessed by v1sual 1nspect10n ‘are reported in Fig.l14.

- ,“‘ ‘Bombay slaughtered HrdEE B no adhering fat. and

were clean, well cured but mechanlcal demages like scratches
and abrasion on the halr s1de affected the hides. The ’
'fallen nides were of ‘poorqus llty ‘showirig ‘¢asy hair slip
and suffered from considerable grain damage. Fallen hides

were also partially dried out.

Calcutta slaughtered hides were clean, Well cured,
had no excess flesh, but were damaged due to flay cuts.
Many of the fallen nides showed slight hair slip and retained
slightly more adhering flcSh. Both the slaughtered and
fallen hides possessed large flank areas. .

Tt is evident from Fig.14 that the fallen hides collected
from the ilaylng and Carcass Utilization Csntres are poor

in quality- compared to-slaughtered hides.

Hlstologlcal assessment values of the slaughtered
and fallen hides are given in Table XXXVII. According to
histological assessment 24 slaughtered hides are classified
as goOd'and 12 as fair. . The clas31flcatlon of the fallen
hides are as follows: |
Good - 9

" Falr - —-r!
Poor - 12"

The tensile strength and elongatlon at break pf the
acetone drled hides are given in Teble XXXVIII. ’

Tensile etrength and elongation data do not glve
'much 1nd10atlon about the quallty of the individual
hides. On an average, the tensile strength of the -
'slaughtered hides seems t0 be higher than that of the
" fallen hides and this- is more ‘prominent in Calcutta hldes. _
Percent elongation, on the other hand, appears to be lower
in slaughtered hides. Average strength-elongation products
- do not dlffer much in Bombay slaughtered and fallen
hides but in- Calcutta hides, the strength—elongatlon ‘product. .
is appreclably higher in the case of- .slaughtered hides.

Data on chemical analysis of the hides are presented
~in TableeXXXIX.



TABLE YXXVII | -

Histologlcal assessment of slaughtered and
fallen hldes

v:No.,of hides

Assessment

glaughtered« ~ Pallen

"BOMBAY REGION |

Good ' 9 . -

Pair .3 4

‘Very Poor : - ~
CATCUTTA REGION o V

Good 15 9

Fair 9 7

Poor : ‘ - 4

. Very Poor 5 e o -

PABLE XXXVIII

Phy31cal propertles of acetone drled slaughtered and
“fallen hldes

Ld - o - o - L -

Slaughtered hides" ; , Fallen hides

Physical e e i - : [
roperties Maximum Minimum Average - Maximum  Minimum  Average -

IBAY REGION

sansile v - N _
trength o ' = - 2 ' ,
1b/sq. inch) . 6901 . 4423 . 5908 6901 4054 5429

longation (%)  ~ 60 ~ . 44 54 . 8 45 605

trength-
longation o o
roduct l“'*“401640‘ 038842 . 317487 . 430430 227024 327357

LCUTTA REGION

ensile
trength - .
1b./sq+ 1noh) 18991 4098. 6794 6530 3053 - 4892

longation” (%) g1 . 27 55  82.5 - . 40 . 58
trength-

longation ' o R
roduct 541080 110646 376888 458475 "1145692 277780
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TABLE XXXIX
Chemical analvs1s of slaughtered and fallen hldes

Slaughtered hides - - e - Pallen hides
Chemical . | m—— —— g
analysis”' 3 Max;mum ,Mlnlmum Average Maximum Minimum Average

BOMBAY REGION ‘
Moiétﬁ}e’(%iiﬁflv 45.04 40.41 43, 87 4140 32.78  36.35
ash (%) . 16.97 12.84 _'14 58 16.27 ¢ 10.3¢  13.27
Pat (%) T 8.6 4,66 6,13 9446 2.80 5.22
Hydroxyproline = | ‘
(% on salt & | - C - | ,
noisture free wt. )11.63 10.20  10.73  11.99 ~ 9.75  10.42
CALGUITA REGION | |
Moisture (%) ;A44.22f‘;36;51 420 470 31;63 . 39.28.
Ash' (%) - 16334 12.25 14.ésw - 48.99,, 13.31 15.19

CFat (%) l”” ”ff;ﬁ7.02 C 501 5.0 6.99 32T 5.40
HLYdrox.VpI‘Oline B e

(% on salt & o “'*_-”"' S T Lot
m01sture free WE. ) 12, 80 S 9.7 L 11.40 - 12,30 9,40 10.60




Moisture and ash oontent of all the slaughtered
hides and Calcutta fallen hides appear to be within the
range of normal well cured ‘hides. Bombay fallen hides are
dried up to some extent and the salt. content(ash) in some
of the hides is qulte low. "PFat and hydroxyprollne content~
in slaughtered and fellen hldes, on an average, do not vary
%o any great extent. '
fObservatlons during process1ng B

S L

. lL After llmlng, it Was roted that most of the fallen’
~oh1des from- Bombey area were. severely degraded w1th COnSl—
derable graln damage. Of these four heavily damaged hides
could not. be flnlshed 1nto _upper: leathers. It was, however,
'“noted during blue selectlon that only 53% of the slaughtered
hldes and. about 31% of ‘the fallen hldes were suitable for
;”flnlshlng into. full. chrome shoe upper leathers.

. Visual assessment of the quality of flnlshed leathers
is presented in Fig. 15.; Lo as a1

It is noteworthy that out of 36 slaughtered hldes no
51ngle piece was graded 1nto flrst quallty, 22 pleces ‘were
graded as seconds, 12" pleces a8 thlrds and 2 ploees as’
reJeotlons.v “The quality of the leathers: from Bombay slaughtered
hides is: found to be-affected due to. coarser break, lack: of
suppleness and presence of veln marks. Two ‘hides ylelded
rejection quallty leathers because of poor substanoe, and
scar, tlck and vein marks, Slaughtered hides- from Calcutta
- region were found to be degraded in quality due to deep
flay cuts;y” tlck and vein ‘marks; - Leathers -from- both the. -
slaughtered and fallen hides of this region had more flank -
areas. . ‘

K11 the fallen hides from Bombay region produced
rejection quality leathers. Some of these leathers were
‘otherwise good except for severe grain demage (Fig. 16) s
" Such grain damages could possibly be avoided by minimising
the delay in cure and following more effective curinge.
Fallen hides from Calcutta region were much better than
Bombay fallen hides.: These leathers were free from
severe grain damages and flay cuts but were deteriorated
in quality due to such defects as tick.: marks, blisters and
poor flankss Out of 32 pieces of leathers from fallen






hides, one piece Was graded as- flrst quallty, 10 pieces as
seconds,: D . pieces. as thlrds and 16 pleces as. reJectlon
quallty. Flnlshed leather solectlon thus supports the pre-
vious observatlon that fallen hides collected .from Elaying .
~and -Carcass Utilization Centres are comparatively poorer in
quality. than the sluughtered hldesffor maklng full chrome
shoe . upper leathers.‘g

The physical properties of the leathers from slaughtered
and fallen hides are presented in TableMXXXX.

] Phys1cal propertles of most of the leathers from
.slaughtered and fallen hides may be considered as acceptable
for normal 'quality chrome upper leathers .Certain leathers
from both slaughtered and fallen variety, have lower values
'for tensile strength, ‘grain ‘crackiness and burstlng strength‘/
_Here again, it may Be noted that the -tensile strength values
of the leathers from fallen hides are comparatlvely lower
and the elongatlon values hlgher than those for the leathers
from slaughtered hides although the dlfference is very ‘
1ittle in case of Calcutta hides. In leathers from Bombay
region, ‘the strength at grain crack and bursting strength
' are. sllghtly less in fallen hides but they do not vary
much in leathers from Calcutta hides.

' The chemical analys1s of the. leathers both from
'slaughtered and fallen hldes is glveu 1n Table XXXXI.

e

The chemical comp081t10n of the leathers from
slaughtered and fallen hides does not differ s1gn1f1cantly
except that the fat content of the leathers from Bombay g
fallen hldes is slightly hlgher than that of leathers from .
'Bombay slaughtered hldes. Thls may be due to cons1derablep
grain damage in the hides caused by baoterlal action which
has fa0111tated more. fat uptakt. -

Statistlcal unalys1s of ten311e strength and elongatlon
of acetone drled hide is given. 1n Table XXXXII and of
fphys1cal prOpertles of flnlshed leathers in Table XXXXIII.

3.2 Dlscuss1on

" In the present 1nvest1gatlon the assessment of ‘the
'quality of raw hide in order to f£ind out its" leather
,h_maklng potentlallty hag been made by examlnlng the hldes



Phy81cal prOpertles of leathers made from slaughtered

- TABLE XXXX

and fallen hides .

R “i Sladghtered*ﬁides " Fallen hides
Physical = esmtm e e e T '
properties Meximum Minimum Average — Maiximum Minimum - Average

‘BOMBAY REGION

Tensile strengﬁﬁi; 5928

(1b./sq. inch) = 4249
Elongatlon (%) - J. 51.0

L= 510

. Stiten tear . -
. .gtrength . ;mﬁ?.1456

(1b./inch) . = s 1492
Tongue .tear . - . o
strength ... 307
(1b./inch) — e= 343
Graln'créck‘ -

strength  ° 15663
(1. /sqoalnoh/lnch)
Bursting. R

strength 19538

(1b./sq:inch/inch) |
Strength- R R 287508
elongation- ¢ v

product = 211497

f!(lb 84 1nch)
CALQUT T, REGION

Tensile stren thJL, 4622,.,
(lb./sq 1nch = 4580

Elongatlon (%) "' i 5 o

AL
Stiten tear strengthjg714
(1b./inch) =1664

Tongue tear. strength 508
(Ib./imeh)- - 508

Grain  crack strength15702
(1b./sq. inch/inch)

Bursting strength 21844

(1b./sq.inch/inch)
Strength- .1 264825

.elongatiOn-product=270220

(1b. /sq 1nch)

B

3998

2629

2846 4193
1954 3067 4176 1463
35.0 43,0  62.5 . 41.0
1016 1303 1170 970
1016 1216 ... 1310 910
76 242 296 176
189 2718 346 191
4638 11149 125050 3712
4638 13741 16595 6531
106725 189102 309845 - 147750
80505 133651 189200 68127
2337 3588 1640 1870
2337 3366 4585 1963
37 51 11 C 31
57 16 56 54
1143 1420 1613 . 867
864 1317 1478 775
226 399 470 242
216 300 - .-475 - 173
5362 9916 . 22000 11618
16160 14639 2ZOQOH. N 8513
14160 185117 | 278922 57970
102878 157349 194876 '1_68102

3123
2766
63.0
50.0

1112
1109

233
243

6501

10201

200445

135439

3336
3130

54
43

1362
1255

. 338
300
11157

13550

180939
132034




TABLE XXXXI

Chemlcal analysis. of flnlshed 1eathers produced from
"slaughtered and- fallen hides

. §laughtered hided - Tallen hides .

Chemical - - > :
analysis’ Meximum Minimum Average  Maximum Minimunr{ Average

BUMBAY REGION . L o
Moisture (%) 1257  11.27 1.9 . 12.97 11,33 12,04
0r,05 (%) s.01 361 305 3.99 370 3.66
Pat (A) 4650 334 3.84 45T 5 66 410
R T A ,
tanoe (%)  65.32 © 63.57 64.74  64.85  63.26  64.54
CALCUTT.: RLGION o |
otomes (1) 15,8 3T 13 Toe 1399 1658
0r203~(%§:-v7 419 -?u-~3»..~5o7-3;:4...no'~ “4126 C3.97 4.1
Cpat (d) 0 4340 3.500 0 3.92 0 cdedl 3:28 3.88

Hide.sﬁbs- - o , 4
Yonce (%) 65.89 62,02 164.87  65.46 63.03  64.23




Table XXXXTT

Statistical analysis of the physical properties of raw
hides collected from slaughter houses and Playing
and Carcass Utilisation Centres

Physical ___Slaughtered e Fellen _____
properties No of  Lorc e o No.of » ‘
Tensiie . o |
stréngth 32 . 6674 1007 1541 ... 32 . 5027 905 18.0 6.9%
4 (1b/sq.
h;qchlsz

Blongstion g -t .. 55. 9.817.8. . " 5.9 12.521.2 0.45

(]

*'SignificantA

“Table XXXXIIT

Statistical analysis of .the physieal properties of leathers
from slaughtered hides collected from slaughter houses and
" fallen hides collected from Flaying and Caréass Utili- '

o T . _.sation Centres o

Physicai . __Slaughtered ____ _ __Fallen
‘properties Nosof o "o No.of-. - A

| samples Mbap s.d. cfv." samples Meagvs.ﬁavc.v. d-value
Tensile L f‘ o o o

strength ! .28 3418 597 16.9 28 3000 799.1.26.6 2.3%
(1b/sq.in) - m 3862 694 18.0 - " 3271 691.1 21.6 3.2%
Flongation ' . 45 4.75 10.6 . " . 44.5 6.4 -14.4 0.34

(%) Joo w4605 5.27 11.2 " 56.0 10.5 18.7 4.25%

‘Stitchitesr . - TR § e e e o e
‘strength H " 1294 185.8 14.3 " 1212 204.3 16.8 1.6
(1b/inch) .. " 1411 176.2 12.5 " 1271 194.1 15.3 2.8%.
Tongue tear ' v

strength - f no 317 57.7 18.2 " 283 7.2 27.2 1.9
(1b/inch) 4 " 308 78.1 25.3 " 308 76.7 24.9 O
Grain cracking S |

strength - mo 0582 2896 27.4 " . 9760 4610 47.2 0.86
(1b/sq.inch/ " |

inch

Bursting‘ | )

strength o 14329 2406 16.8 " 12591 3657  29.0. 2.1%
(1b/sq.inch/ :

inch)

* Significant



visually, histolOgically/and by determining some physical
and chemical characteristics.

Accordlng to visual assessment; the slaughtered ‘hides’
'are classified 1nto the following grades:
st quallty = 33.%3%%, 2nd quality - 47. 22%
3rd quallty - 13, 89% and regectlon - 5. 56%

:the fallen hldes are graded as.

18t quallty - 6.25%, 2nd quallty - 18. 75%
3rd: quality - 25. O% ‘and regectlon 50% It is thus apparent
that slaughtered hides obtalned from slaughter houses are,
on the average, better raw materlals than fallen hides
available in, Flaylng and Oaroass Utllizatlon Oentres. It
is however, worthy of note that only one ‘third of the
:slaughtered hides is graded into 1st quallty and some of
them are even cons1dered as regectlons.' Two factors mainly
respons1ble for the devaluatlon of the slaughtered hides
are flaylng defects and restrlctlons on cattle slaughter;
ymostly aged anlmals are slaughtered'in- slaughter houses and
the hides are generally damaged by peras1tes, dlseases
and sores. '

Fallen hides are found to be appre01ably free from
flaylng defects but are degraded due “to damages caused by
delay in flaylng and curlng, 1mproper cure and - careless
'handllng. Fallen hides obtalned from Bombay region are
severely damaged in the graln probably due to these
- reasons,

Idke v1sual assessment hlstologlcal assessment also
reveals that, in general,-the ‘slaughtered hldes‘are superior
in quality to the fallen hidess

Table XXXIX shows that the average tens1le strength
of the ‘slaughtered hides is slightly higher and average
. elongation slightly. lower than that of fallen hides, The
‘strength elongation product gives the work done to break
~ the sample. The average strength:elongatlon product
-Seems;to'be slightly higher-in acetdneﬂdried samples of
Slaughtered-hides but practically no;differenceois noted
between finished leathers produced from slaughtered and
~ fallen hides.- | |

\



Chemical analysis.of the hides does not . .give much
‘indication about the. quallty of 1nd1v1dual hides. In a
properly cured hide the m01sture present is to be saturated :
with salt. -Although most of the slaughtered and fallen hides
satisfy this;criterion of a good cured hide, some. fallen
hides obtained from Bombay are . cured probably w1th inadequate’
quantities of salt and thus subjected to severe deterioration
in quallty durlng storage. Hydroxyproline content of the.
‘fallen hides on an average, appears*to:be-slightly'less than
othat of slaughtered hidese’ '

It appears that the phy51cal prOpertles of the hides
‘have no relatlon to the nssessment of quallty as practlsed
by ;the trade. Thls 1s because the present method of assess—.
ment is based on v1sual observatlon of defects which are ,
'onlv found at certaln p01nts on the hides whereas physical
\propertles are determlned on,samples taken from the pres-
cribed reglons, Wthh may be devomd of such defects. AT
real deterloratlon in the whole of the hide would certainly
~ show up in the strength and elongatlon propertles whereas
e hide w1thout visible defects need not necessarlly yield
a good leather.

Thls is conflrmed by the fact that although 12 slaughtered
iihldes have been classed into 15t quallty Py visual inspection,

| none of thcm has ‘turned out as 181t quallty after finishing

into full chrome upper. Con51derable demage due to flay

oute, pock end tick marks, prominent veln marks and other -

' defects that remadined unidentified during v1sua1 inspection

is malnly respon81ble-for slich degradation of leather

quallty. R R S

An example of how hide quality is tied up with -physical
pr&pertlee 'is shown by “the lower tensile strength and

| higher” elongatlon of fallen hides as compared to slaughtered
hldes ‘of the Bombay region which point.to & higher degree

" of deterioration of fallen hides and this is reflected

in the leathers made from these two varieties of hides, .

" fhe temsile strength being lower and the elongation at

' break being higher in theé fallen hides, These observatlons
on the physical propertles are in copformity w1th the
observatlon that the fallen hides of the Bombay region were
not cured or preserved as well as the slaughtered hidese



In case of the hides of the Calcutta region, the differences
in the tensile strength and ¢longation.values are not as
much ‘as“in the Bombay region and this could be attiributed %o
the better curing of the fallen hides effected in the
Calcutta reglon. Similar ob°ervatlons hold good for the
other’ physical ‘propertiess

- After a crltlcsl study of the leathers obtained from
slaughtered hides it was noted that 2 pieces are upgraded
and 20 pleces degraded the rest belng of the same quality
as. that of raw selectlon.‘ In case, of iallen hides, 5 pieces
are fouhd to be upgraded after. flnlshlng, 4 pleces are
degraded in quellty and the rest 23 pleees follow the same
rew assessment. Thig shows that the leather making poten-
tiality of fallen hides remesins uneffected provided the
condition of the raw hide is found acceptable for its
quallty comparable to slaughtered hides.

, Though the llmltatlons of the assessment values for
4d1fferent grades of hides have been arbitrarily chosen,
the- hlstological assessment of the raw hides appears to
e moderatoly comparable to the finished leather selection.
Six pieces of leathers from slaughtered hides are found

to be upgraded, 9 pleces are rated as lower grades and

21 pieces are graded into the same raw selectlons. On
‘the other hand 7 pieces -of leather. from fallen hides are
upgraded, 2. pieces degraded and: ZBLplecesjfollow the
raw selection. It may also be mentioned that 4 fallen
‘hides from- Bombay region that are found sevcrely damaged
-and unsultable for flnlsh have very Low assessment values.

\

- No appre01able dlfferencc ean be seen between leathers
from- slaughtered and fallen hides in respect of other
physical propertles. Chemlcal analysis of the leathers
do . not indicate any dlfference between the qualltles of
the leathers from fallen and slﬂughtered hldes.

Statlstlcal analys1s of the data on tens1le strength
and elongation of acetone dried hides. show that (Table XXXXII)
~difference. value in tensile strength (perpendlcular) is
s1gn1flcant in" favour of slaughtered- hides but is
insignificant for: elongatlon. ‘Both in the cases of tensile
strength and elongatlon the co—efflclent of variation is,
‘Mhowever, higher 1n fallen nides. )



Itfappearsffrom‘Table»XXXXIII that the difference
Values for tensile strength, elongation (perpendicular),
" stitoh ‘tear strength (perpendicular) ard bursting strength
is slgnlflcant in favour of slaughtered ‘hides Whereas the
difference values are 1ns1gn1flcant Jor tongue tear strength
and grain cracklng strength. Except for tongue tear strength
.(perpendloular), coefficient of varlatlon is found to be
‘hlgher in fallen hides for all dther propertles.

4, Comparatlve ‘study of the:léather making properties
of fallen and slaughtered hides obtalned from hide
markets

bl Exoerlmental procedure and results

‘Twelve slaughtered and twelve. fallen cattle hides were
: collected from hide markets in-Agra, Meerut and Jullundur
in Northern India; twenty four slaughtered and twenty four
. fallen. hides: were obtained from raw, hide dealers in
;001mbatore, Bangalore and Ernakulam in Southern India.

Visual assessment of the quality of slaughtered and
‘fallen hides is given in Table XXXXIV. The qualities of
slauéhtered”and fallen hides collected from different places
i Northern and Southern India, as assessed by visual
‘“dnspection, are comparable‘to each other without any great
variation. The average classification of the total number
of hides collected from both the Northern and Southern
’reglons is presented in: Flg.#l.- ‘

Classlfloatlon of the hldes as assessed by histological
study is glven in Table XXXXV. This again shows that there
‘ig practlcally no variation in guality between the market
quality slaughtered and fallen hides.

; Ten51le strength and elongatlon of the acetone
drled hides are given in Table XXXXVI. The tens1le strength
of market quallty fallen hldes appear to be comparable to
that of market quallty slaughtered hides. Percent elonga—
tion, However, seems t0 be higher in fallen hides than in
slaughtered hides., On-the other hand,,strength—elongation
- product is found to be higher in fallen hides from
Northern and. Southern'régions;

The data on chemlcal analys1s of “the slaughtered
and fallen hides are . presented in Table ¥XXXVII which show
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Table

e XXXXTIV

Visual assessment of market quallty slaughtered

= angd” fallen hldes

quality Slaughtorsd L Pellen
f"' %'
_ NORTHERN REGION
" (12 hides) |
Pirgt’ 3%.33 16.67
Second 58.33 58.33
Third 8.33 25.00
Rejection CNil CNil
"'SOUTHERN REGION i
, (24 hides)
Pirst 33.3% 33.33
Second 45 .83 50..00
Third 16.67 12.50
Rejection 4.7 4.17
Table XXXXV
Hlstologlcal assessment of market quallty slaughtered
and fallen hldes
o - | Slagghtered ~ Pallen
Quality = 7
'NORTHERN REGION D
512 hides)
Good 5040 50.0
Fair 41.67 41.67
Poor , 8,33 8.33
‘Very poor TNil CONil
SOUTHERN REGION
(24 hides) |
Good 25.0 25.0
Fair 70.83 70.83
Poor 4.17 417
Very poor Nil Nil




Table XXXXVI

‘Physical properties of acetone dried hides

Tensile Elonga- Strength—
o 2 strength [ S elongation
Type of raw hides (1b./5q. t %n) roduct
inch) 4 %lb /sq.
B ~inch)
 NORTHERN REGION

'} Meximum 10530 62.5 326453
Slavghbered »g Minimn 346% 310 159320
| ARG ssoe 450 2oTi2s
| Maximum 915 55.0 404130
Fallen D winimm s 35.0 173180
hides g irerage O a6 48.0 526844

SOUTHERN REGION . |
| Meximum 6697 75.0 461127
Sleughtered g Minlmum 3729 40,0 227295,
_hides g gZefﬁ%is"f 5479 62,0 © 335266
gallén § Minimm 4451 40,0 . 285562

ides ; ’

,‘ Avers, » :

: g on rege oF 5420 68.0. 371937




Table XXXXVII

. Chemical compos1tlbn of: market quallty slaughtered and

fallen hides

Type of raw hides Moisture Ash Fat Hydroxyproline
o % 2
NORTHERN REGION
o J Maximum - 44,0-©  18.3 8.0 13.0
'Slaughtered :'gﬂMinimumT? 3120 155 2.32 0 11.5
hides - ' ~
Ave: £ , .
g 12 niges . 40.0  “17.3 5.37 1 12.3
| Maximum 42,4 18.2 9,73 13.5
Fallen UV winimum '36 0  13.0 3.41 11.0
hides | : g A NS o
1 berage of o8 164 5.70 123
‘SOUTHERN. FEGION | |
J Meximum 42.0 - 18,1 4.86 12.0
pides - Qlverage of 400 15.2 3.80 © 11.0
§ Maximum 44.0  17.8 4.65 12.0
Fallen | Mnimm  35.0 134 3.0 9.0
nides g ol higes - 39.0  15.5. 3.80 10.5




that chemlcal composltlon of the fallen hides collected v
from dlfferent vide ‘markets does not vary to any appreciable
extent from that of market. quality. slaughtered hides. This
is quite probable in v1ew of the fact that the fallen hides
that. are generally brought to the hide market are collected |
in tlme, cured in a better way and resalted if necessary.

Vlsual as sessment of the leathers are presented in
TTable XXXXVIII.

It is apparent from Table XXXXVIII that the qualities
of finished leathers obtained from marxet quallty fallen
nides of both the rorthern and southern reglons are very
well comparable to those’ of market quality slaughtered
hides.. Average classlflcatlon of the qualities of total
number of leathers from slaughtered and fallen hides 1s
depicted in Flg 17 '

The phys1cal propertles of the leathers made from
slaughtered ‘and -fallen hides are given in Table XXXXIX.

Though there may be cons1derable varlatlons between'the\
maximum and minimum values both in case of slaughtered and
fallen: hldes, the average values for tensile strength,
elongatlon, stltch tear strength, tongue tear strength,
grain cracklng strength ‘and- burstlng ctrength of leathers
obtained from market quallty fallen hides do not differ
to any . cons1derable extent from the corresponding average
values of leathers from market quallty slaughtered hides.
Average values for’ strength—elongatlon product also appear
to be close to each’ other. :

Table L comprlses w1th the data on chemlcal analys1s

. of the leathers produced from slaughtered and fallen hides.
Chemlcal composition of the leathers appears to be practically
identical irrespective of the slaughtered and fallen variety
of the hldes.

-

Statlstlcal analyses of tensile strength and ‘elongation
of acetone.drled hide is given in Table LI and of physical
properties of finished leathers is given in Table LII.

A summarisation of statistical analysis data on phy-
" sical properties of total no. (7.3.%74 of Ch.EV) of hides
and leathers is “presented 1n Tables LIII and LIV. '



Teble XXXXVIIL

Visual assessment of the quality |
of finished leatbe;s? o

' Slaughtered Fallen

NORTHERN REGION
(12 hides)

Ei#et 33,33 33,33
Secbnd SO}OO‘J 58.33
Third . 16.67 8.33

| Rej?ction, Nil“,}» Nil
‘SOUTHERN REGTON
© (24 hides)
Tist 25.0 33.33
Second 58;33;  50,0
Third .- , 8¢33 . 12,50
Réqution .' ‘8:3%: 4.7




Physical properties of finished leather

Table XXXXIX

Stitch tear aobmsm tear

——- — v T — S — - - ——> - - S — S

s from market quality slaughtered and fallen hides

4535

3950

1516

: : emsmwwm Grain Bursting mdwmsmdw
Type of raw hides strength ~Elongation, strength strength cracking strength elongation
\ (1b/sq.inch) = (%) (1b/inch) (1v./inch) strength (1b./sq. product ¢
S A o o (1b/inch)  inch) ch\wm.wsorv.
I T WV e S R
NORTHERN REGION H ) | .
) [ ax.' 7297 . 6119 60.0 59.0 2014 1913 521 469 23207 25000 364850 253624
‘Slaughtered § Min.- o118~ 2437 .27.5 34.0 857 780 190 222 4826 6096 - 765092 82994
” . § Average 4260 3885 48.0  44.5 1563 1401 378 345 10463 13604 206376 180934
o Yax. 6472 6543 64,0 62.5 2117 1934 508 535 joa78 23466 362125 310792
Fallen § Min. 5380 1805 32.5 27.5 1080 1048 240 209 6209 7620 88758 49637
3 , | Average «117 4184 51.0  44.0 1487 1432 375 361 -10817 14992 212589 190644
SOUTHERN REGTON el ) | L - | |
| | thx. 6321 | 6592 65.5  55.0 1915 1882 ;1 531 508 a0 “mwww 399000 379944
Slaughtered § Min. . ., 322501 2726 40.0 37.5- 1295 974 319 30> L r
e mum, § Average ﬁmmMﬁ L 40527 55.0 47.0 1613 1398 414 375 . 9366 15560 261491 190871
{aax.. 9591 | 6491 72.0 55.0 1916 1974 533 466 ©oa7180 20956 346808 357005
Fallen § gwm.@ .MQmm 53854  40.0 36.0 1088 986 264 254 .- 4670 9698 139100 10357€
| | Averape ; 54.0 . 46.0 1518 378 340 10067 150%2 243145 187292




.Table. L

Chemical. analys1s of .the flﬂlShed leathers from market
quality slaughtered and fallen hides .

Type of raw hides

NORTHERN REGION

Slaughtered

i Tens

Maximum
Minimum

Maximum ~
Minimum
Average .

SOUTHERN RE@‘ION"»

Slaughtered %

Fallen

: >°‘<’°<>°<>°<

Maximum
Minimum
Average

MaXimum

Minimum
Average

Moisture Cr2 3

Faf

| Hide‘subs—
tance

- S o T — - T T o s T T S e SO W b S —-.—--—————

o

11,27

12.97

TR

- 12.04

- 17.0 -
13&0 -

~17.0.
13,5,

- ) 1,2 .57 et L

73:91_m\

3.61

- 3.75

3,99

.56
3:34’

4.55

3.84

4.55

3.25
4.08

3.34

384

4. 51
See

~4.10

455
3,25

3§95 '

4,22
3.22

3,78

4.65

65.%2

63.53

64.74

64 .85
63.26
64.54

- 6545

64.0

65.0

63.0
| 6445

o s e s cane s



PABLE LI

Statistical analysis of the physical ropefties of market
‘quality slaughtered and fallen hides.

------ Slaughtered " pallen
_nen mnuld ok T o m—— L --- d-value
propertieSw~Mwsamples~2Meanfvs:d.-;c;vwmwsamples~<Mean»~srd; “CoWe .
strength ..~~~ 36 5488 1341 24.4 36 6040 1274 21.1  1.79°
Eiongapion(%)j " 56.5 13.8 24.4 " 060 1501 24.9 1.1

T,BLE LIT

Statistical analysis bfithe physical properties of leathers
. from market quality slaughtered and fallen hides.

.. - 8laughtered . L Fallen

Physical ——— ———— ——— - d-value

properties No. of No. of -
samples Mean s.d. c.¥.” samples. ‘Mean .s.d. cC.V.

Tensile =, | o | : N

strength ~ 1l 36 - 3856 950 19.8 36 3900: 1402 . 2249 0.21
(1b./sq. inch)l. 4301 1200 27.9 - 4504 1179 26.1 0.26
Elongation (%)l " 50.0 8.4 16.6 " 46.0 6.1 13,2 2.7*
Stitch tear S,‘_ T R . r .

strength ' " 1410 317.0 22.5 " 1537 285.0 18.5 2.1%

(1b./inch) 1. ©15%5 242.%3 15.8 ' 1571 238.7 15.2 0.72
Tongue tear 0o ‘ o
(1b./inch) L . 384 - 79.5 20.7 381 67.4° 17.6 0.2
Grain craoking o | ' :

strength. " 10078 3943 39.1 " 10833 4310 39.7 0.89
(1b./sq.inch/inch) ’
Burshing : '
‘strength " 14167 3588 24.6 " 15307 %243 21.2 1.6
(1/ggabge/ :

* Significant



L.BLE LITTY

Statistical analysis of‘thebphysiCalkproperties of total
number of raw slaughtered and fallen hides.

' Slaughtered © ‘Fallen

" Physical - o e o e o :
properties  No. of o No. of
©° " gamples - Mean s.d. ‘c.¥. samples

d-value

Mean s.d. C.¥.
) : .

N

Tensile. ,"'r;'“"" o . R . g o .
strength .4 84 - . 5993 #456.7 7+62 76 - 5571 384.0. 6.9 4.08
Elongation(#)l."  55.5 12.6 22.6 " 60 14.2 25.7 0.64

. TABLE LIV

N Statistical analysis of the physical properties of leathers
thgined from total number of slaughtered and- fallen hides.

_ - .. .. - Slaughtered , e Fallen
Physical == ————— Bttt - d=value
properties No.:of -~ = o o No, wof to
samples . Mean s.d. c.V. samples DMean s.d. C.V.

— v o s oo . e S 20 s Vo oo G oo —— o -

- Tensile I S o : L
strength |} 84 3639 698.2 19.2 76 3625 1245 34.3  0.96
(1b./sq.inch) | 4052 1031.0 25.4 4050 1214 30.0 0.0
Elongation (%)™ " 48.0 - T.4 15.5 45,5 6.7 14.6  2.30%
SO 0 50,00 7.5 14490 . 54,0 9.9 18.4 3.0
Stitch tear L ey o enn L S
?tret sn. b 1361 235 17.3 "o 1417 303.0 21.4 1.
1b/inch) ,-J;: ©1481 223 151 o 1459 262.2 18.0 O,
Tongue tear o I
gtrength - M m. " 348 77.0 22.1 " S33487.5 26.1 1.0
(1b/imch) =~ 3 - 355 83.2 23.4 352 81.0 23.0 0.23
Grain cracking [ I
. strength Mmoo 40185 3526 34.6 " 10438 ° 4304 41.2  0.42
(1b./sq.inch/inch) ‘ Tt 3 BTN

Bursting strength " 14132 35464f25,1 " - 14306 - 3567 24.9  0.31
(1b./sq.inch/inch) L ' : 3 3




4.2 Discussion

- The leather making potentlallty of market quallivy
fallen hides collected from Northern and Southern Indla
has' been " ascertalned and compared: w1th that of market
quality. Slaughtered hldes.‘ It is quite apparent from
the v1sual and. histological assessment of the raw hides
that fallen hides are comparable to the’ slaughtered hides
in raw quality. The average tensile strength being o
roughly 1dentlcal the percent elongatlon appears to be
slightly hlgher in acetone drled fallen hides, Chemical '
analys1s 'of the raw hides also does not. reveal. any .
significant drffereneembetween the fallen and slaughtered
hldes.
o Vlsual assessment of the flnlshed leathers indicated
:that leathers produced from market quallty fallen hides
:compare qulte well with the leathers from slaughtered
hides. Phys1oal propertles and ohemlcal compos1t10n of
the ‘leathers also support this observation. The present
1nvest1gatlon thus supports the view expressed in the
prev1ous study (3 - Ch IV) that the. leather maklng potentlallty
of fallen hides depends on their raw quality i.e. if the
qualitles of the fallen raw hides are comparable to ‘those
of slaughtered raw hldes, their leather making potentlall—"
ties are also comparable and that there is no inherent
dlfference between the two types of hides. It has already'-
'been p01nted out that fallen hldes are often sold in |
_Indlan market accordlng to their quality and, so very
poor quallty hides are not generally brought to the
market .and hence the better quallty fallen hides are-

obtained from the market.

Analysis of the physical propertles by statlstlcal ,
method reveals that the difference values are insignificant
both for tensile strength and elongation of market ,
quality slaughtered and. fallen hides (Table LI)., The
co-efficient of variation for tensile strength is
comparatively higher in slaughtered hides.

‘ It is apparent from Table LII that finished leathers
from market quality slaughtered and fallen hides have
insignificant difference values for different physical



propertles except stitch tear strength. (parallel) and
elongatlon (parallel) The coefficient of variation in
'réspect-td-differentﬁphys1cal properties does not differ
to any considerable extent. |

E A‘comparisonfofethevdata obtained from statistical
analysismof the :physical properties of ‘the total number
udfvslaughteredv(84 nos.) and fallen (78 nos.) hides
collected from different sources shows that (Table LIII)
the difference value:is significant for tensile strength
“(perpendicular) in favour- of slaughtered hides but is
1ns1gn1flcant for elongatlon.

. When comparlng the physical propertles of the total
number of leathers obtained from slaughtered and fallen
hides (Table LIII) it may be seen that the different
values are all 1ns1gn1flcant on 95% level. The coefficient
of, varlatlon, however, appears to be hlgher in leather
}from fallen hides for tens1le strength, stltch tear
strength tongue tear strength (parallel) and graln
cracklng strength.

-The assessment of the finished leathers produced
-from total numbers of slaughtered (84) and fallen (80)
‘hides stands .as follows.. '

Slau%hteredb Fallen
st quality . 14.29 21.25
2nd quality 52.38 42.50
:3rd‘quallty .. 2T7.38 15,00
Rejection 5.95 21.25

RO There is no dlfference in the area yleld (% on
.pelt Welght) of leathers. from slaughtered (98. 6%) and
Hfallen_(98w7%)fh1des,

5,. . Leather makin otentiality of flint dried cattle
- - .hides obtained from fallen animals

5.1 Bxperlmental procedure and results

‘.Forty six pleces of fllnt dry fallen hides were
olleoted from three of the dlfferent centres 1n ‘Rajasthan
iState v1a Udalpur, Jodhpur and Jaipur.- These were commer-
”clal varlety of hides avallable 1n those areas produced



from fallen hldes.d

The qualltles of the. commer01al f£lint dried hides
were assessed visually and are: presented in Table IV.

Hides collected from Udaipur area (&) appeared to be

- better in primary. selection than hides from other two areas
and were free from flay cuts and excess flesh. But they
appeared 40 be more. contaminated on: the surface with earthy
c'matters.: Hides: from,other two- areas showed more hair Sllp
‘and insect demage. All the flint dried hides were crumpled
'in appearance. ’ | |

- The flint drled hides were analysed chemically for
moisture, fat and ash accordlng 4o the methods. reported
“earlier and are presented in Table ILVI.

Tt appears from Table IVI that the. m01sture content

| of fllnt dried hides ranges between 14 - 21,5 percent, ash
“content varies from 2 to 22% and fat content varies from
1.5 - 11.5%, A higher moisture ‘content in dried hides
indicates inadequate drying. Such a hlgh percentage of ash

- in £1lint dry hides is rather uhexpected. In case of dry

hides the ash content should be low: but most of .the hides

and partlcularly from Udaipur area were full of earthy
.:slllclous matter and certaln amount of salt. This high |

- ash content indicates nothlng but adulteration of hides '
:_Just to increase the Welght as the rllnt dried hides are.
"sold on weight basis. The variation in fat content is

" also significant but suoh s variation may be possible
fﬂdependlng on a number of factors like feed breed, season and
cause of death. ' '

. Durlng process1ng the hides Were sOaked overnight in a
pit containing sufflclent quantlty of water. Next day,
soaking was continued in a fresh llquor contalnlng 0.125%

. sulphuric -acid, 3% common selt and 0. 05% sodlum trichloro-

phenate (all on volume of Water) On the third day the
" hides were taken out broken over the beam, ‘dry drummed
for 2, hr. and were put to a fresh soaklng bath prepared as
v\ﬁln the prev1ous day. On the fourth day the hides were
taken out, green fleshed and cut 1nto sldes along the
‘line of backbone. The hldes were flnlshed into full
'chrome shoe upper. leathers following standard procedure: -
descrlbed in Chapter I.



TABLE LV

Vlsual asSessment of the quallty of commer01a1 fllnt drled hldes

S , - A Gradatlon of hides
Oentre of No; of | e e e ; -
collectlon f“ hides' ~  Pirst Sécond ” Third Rejection

A 20 - s 10 B
g 6 - L R _

FURK JN %

3 centres ., 46 - - T 2T 12

T o U e W S O GO U S S SIS N VA (U SRS G S S G

- | DABLE EVI e
Chemlcal -analysis of the fllnt dried hides-

Centre of R o
collection Moisture .  Ash - Fat

—— o ——

Maxlmum 20.0. .7 22.0 _11.5
Minimum 14,5 . 4.0 - 1.5
Average of 20 hides 17.0. 127« 543

s

Miniium o o 14.0
Average of 6 hides 155 g

B

o &0
0 O ©

Max1mum\ SR 21.5 116.0 S 11.0
Mlnlmum : - 14.0 2.0 - 4.0
Average of20 hldes 17.5 8.7 7.6

.Average of 46 hldes z ,, iT.O‘;“ _.iQQS v; 6.5

Q
§
g Max1mum 'f?;fﬁ  | -17zC A_$i 18;O ; T;;

TABLL LVII

Assessment of quality -and area yleld of upper leathers
fln%shed,from f£lint dried hides:

Centre - Area (sq.ft)

of collec- . No. of o ... o+ of leather
tion sides Prime Second Thlrd Prlnted RGJectlon per 1lb. of
R e LR dry hide

A ;_.f':~40__4;< - n;1QZQ' .95'- 11 ,._.,8 o179
B, 12 o= 20 B e 2 ' 2.37
Cc 40. - _? - 10 13 15 - - 2:04

Total of ‘ , ~ , -
'3 centres - 92 =16 24 - 26 26 1.93

——— oo o —— - — — T Y- w— T

W

- o e



. During soaking it'Wasﬁghserved that the soaked weight
of hides from Udaipur area is about 200% of that of dry N
welght whereas in. hldes from other areas it was comparatlvely
””more. After llmlng'manygof the hldes demonstrated consi-
~¢derable putrefactive- grain- damage, inseet - damage on the
grain and blister. Grain cracklng was also noted in many
hldes along the llnes the. hldes were folded after drying.

Finished leathers were assessed as before depending
on thelr quality and are presented in Table LVII,

The qualltles of the finished leathers produced from

" commercial fllnt dried hides appear to be rather poor. “

~ They suffer cons1derahlygdue to grain damages, tick and

vein ‘marks, bliSterseandﬂihseot damages, Plint dry hides

- from- Jalpur area have- produced.: 1nfer10r types-of leathers.
The gradation of the leathers was found to differ sllghtly

" betweenthe rlght and the left sides of the same hlde._ In
 fallen hides such a varlatlon between two s1des is quite
‘probable. The side of the hide that remains in COntact with
~ the ground is affected more either due to mechanical damage

' or patchiness due to congealed blood., " IA the present classi-
floatlon certain leathers that are graded as prlnted leathers
' are reJectlons in the true sense but can be flnlshed 1nto

; leathers. hav1ng prlnted grain.

Phys1cal properties of the leathers produoed from
flint drled hldes are tabulated in Table LVIII

Although there appears to be con81derable varlatlon
in phys1cal propertles in between the leathers, the ’
average phys1ca1 propertles of the "leathers’ are well
within the normal range."

A statisticalvahaiysis~of the variation in physical

' properties of the leathers Sbtained from flint dry fallen
hide from that of:leathers from. slaughtered hides (slaughter
-house) is presented in -Table LIXs.

5.2 Discussion o

" Flint dried fallen hides, collected from three
ydifferent;areasuofoajasthan~State‘aswraﬂdomiSamplesi“i""
thus eppears to be (i) stale and poor in quality with
no firsts, 15.22% seconds, 58.69% thirds and ‘the rest as
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»Tablg»ifk

' Statistical analysis of the physical properties:of
the leathers obtained from flint dry fallen hides .
and slaughtered hides collected from slaughter '

houses

Puyetonl | Slaughtered ' Pallen(flint dried)
e A v e

j samples Mean s.d. c.V semples Meén s.d.«?ﬁV. d-Yalue
Temsile | 48 3856 950.0 19.8. 46 3540 985.1 7.8 1.59
strength: : - ‘
(1b/sq.inch) o PO

o1 4301 1200.0 27.9 4182 992.0 23.7 -0.25
Elo?§?tio§ #. " 50,0 8.4 16.0 " 41i0 6.2 15.1 -7.50%

oy 5150 7.5 14.T 50.5 8.0 16.1 0.30
Stiteh tear. |
strength =~ = o e e ' ' e
(1b/inch) Woow 1410 317.0° 22,5 " 1276 259.1 20.3  2.4%

| A 1535 243.3. 15.8 1322 217.1 16,4 3.6*

Tongue tear A ) i |
strength o SR - R
(1b/inch) n 379 68.3 18,0 " 323 79.9 24.7 3.6

L 384 79.5 20.7 285 63.4 22.4 6.8%
Grain cracking o o o ; »
?J{%?g%??nch/ " 10078 3943 39.1 " 10747 3955 36.8 0.82
inch). : ' | : | .
Bursting v : . S v 5
?ﬁgﬁgg??hcﬂ/ W 14167 3588 24.6 " 13927 2933 21.0 0.30
inch) ' ’




lregectlons (11) have & hlgh ash content accountable only

of adulterated Wlth earthy matter resultlng in poor yield.
The varlatlon of ash and fat 1s also large maklng it diffi-
cult for the tanner to gl,e a unlform treatment and obtain
unlform quallty. R ',_ L - o

Classification of the finished leathers produced from
flint -dry hides reveals that out of 92 sides only: 17.39%
may be vraded 1nto seconds, 26.52% are graded into thirds
and the rest are graded as regectlons (1nclud1ng prlnted)
The magor defects that are found present in leathers from
flint dry hides are putrefactlve grain damage, vein and tick
marks, bllsters, draglng mark ’ insect damage and grain
oracklneSe in the folds. ‘ o ‘

In splte of the poor selectlon of the flnlshed leathers
the average phys1cal propertles of the leathers are well ‘
w1th1n ‘the limit for average quallty chrome upger leathers
although the range of varlatlon in dlfferent propertles may
be broader.vw

As slaughtered hldes are not generally avallable in
India in flint dry conditicn, ‘data on statlstlcal enalysis
of thé physical properties of the leathers from flint dry
hides are compared with that of the leathers from wet salted
slaughtered hides (3 Ch.-IV) collected from slaughter
houses (Table LIX). It may be noted that difference
values are ‘significant for elongation (parallel), gtitch
tear strength and tongue ‘tear strength in favour of
slaughtered hides but are insignificant'for other properties.
6. Comgaratlve study of the leather making. properties

\"of cattle hides our d in dlfferent Wways,

c 61 fExnerlmental procedure~and results

“Slaughtered cattle hldes were collected “from Madras
-slaughter house ‘in the afternoon. ‘Bach hide was cut into
two sides and welghed.w All the left . .gides Were wet salted
in the evening and considered as control sides. .The right
sides were cured in 3 different ways (i) flint drying,
(11) ‘suspension drying on frame and (iii) dry salting.

Plint drying: - Flint drying:was'done in three
different Wayss.



(a) SlX s1des were taken and kept in hlde cellar
'(10°C) in the evenlng.' Next mornlng the sides’ were spread
over the Wooden platforms placed on the ground and exposed
to the sun for drylng. The temperature varlatlon throughout
the day ranged between 41° and 29°C, The sides were dried
consequtlvely for the 2nd: and 3rd days.and stored for one

:month, Lo '

(b) Three 51des were taken and spread ‘over the wooden
:platform 1n the same- evenlng. ‘The sides were dried in the
“shade for three days. “ o T e

(c) Three s1des were taken as before and were kept in
‘hide oellar for the nlght.« Next morning they were. green
_fleshed, spread over Wooden lattice platform, kept in slantlng
:p031tlons and dried in the shade. In the evenlng the sides,
vdrled 1ncompletely, were kept in the hide c¢ellar to prevent
ibacterlal degradatlon if any. Next day the s1des were

dried as before in shade and kept 1n the hide cellar in the
evenlng. On the third day the S1des were completely dried.

'Suspens1on drzlng on frame ,

_ Slx sides were stored in the hlde cellar in the evening
.Next ‘morning the sides were framed on wooden frame by tying
-the .edges with .rope thronghvpuncheduholesguﬁmhe sides were.
stretched uniformly. underklight tension. The frames were
then placed:in EastrWestgdirection ‘n slanting position
under. open sun at & temperature range of 41° and 29°C.

The sides.were dried in about two days' time.

Dry salting

SixfexperimentalasidesfWere salted with common salt
in the usualiway;x-ﬁfter”three days,4thels1des were nailed
.on wooden. boards and kept in: the sun at an inclinkation
to the sun rays. Thef81des were drled ;n three days.

ST
ifEuring’prGCessing dry end frame dry sides were lef?
overnight in”Water‘for‘soaking. “Next -day they were re-
‘goaked in a.pit containing 0.125% sulphuric acid ‘and 3%
'salt (on volume of water) and 0.05% sodium trichloro= |
phenate.On the third day, the sides were taken out, broken
over beam and put to a fresh soaking bath of the same
oomposition, On the fourth day, they were taken out and



limed in the usual way (Chapter‘l).,'The sides'were'
finished into full chrome upper leather following the
‘standard procedure.

Dry salted sides were put in soak Water in the morning.
Next day, they were broken over beam and left in 8 pit con-
taining 0.05% Triton X 100 and 0.05 sodium trichloro-
phenate (on volume of water). Following day in the after-
noon they were ready for liming. -

The wet salted gsides. were soaked for about 4 to 5 hr.
Lwashed and llmed as usual along w1th the experlmental s1des.

Observatlons durlng‘processlng:' It was found that fl;nt
driedrsides‘took~morevtime-for soaking than the frame dried
and dry selted sides. Even after 4 days' soaking, the
¢f11nt dried sides. had some- regions- which were undersoaked.
fIt was. noted after soaklng and more so after llmlng that
~flint dried sides were dameged:due. to" putrefactlon in
reglons Wthh remained hard after soaklng and’ also 'in some
.;other areas.- -In few -cases ‘the damage was- severe and the
sideés were unsultable for finishing. - L

‘ Tannery ylelds of flint dried, frame drled and dry
;salted sides a“ong w1th the correspondlng wet salted sides
(control) were noted durlng processing and are glven in -
Table LX.

" After soaking the dry sides ‘are. found to be mueh less
soaked than the control wet salted sides (Table IXI).
After liming, ‘however, there is’ mot much difference in
pelt Welght between the experlmental and control s1des.

' Vlsual assessment of the leathers for quallty and area
yield are presented in Table IXT

_ An analysis of Table IXI' reveals the efficiency
of the different procedures for drying. Sides flint
~dried in hot sun- (experiment a) have produced very poor
quality leathers as all the sides are found to be damaged
'\severely due to blisters and probably putrefaction.
Pig.18 represents two such damaged sides after liming.
Flint drying at high temperature  has resulted in produ01ng |
such poorly cured stock.Ieathers obtained from sides that
are left at room temperature (28-30°C) throughout the
night and dried next day in the shade (experiment b) are



TABLE IX

‘Tannery yields of the sides dried in different ways

6 sides) 50.47 . 84.43

79.25  67.43

. (yield calculated as % on green wt.)
" EXPERIMENTAL - ﬁ GONTROL
Type of  Dry  Sosked Pelt Wet sal- Soaked Pelt
cure ' wt. wt. wt.  ted wt. - wt. wt.
Flint dry
(average of - o | S
12 sides)  33.05  84.95 76.69 79.36 ~  100.21 78.29
 Freme dry BT _
(average of - . . . | o
6 sides)  32.65 ~ 82.14 78.06 76.00 91,00 76,50
Dry salted i
(average of
95.87 81.65
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also damaged considerably. Overnlght post—mortem delay

~and slow drylng 1n the shade are probably responsible for
baoterlal degradatlon of the sides.- Leathers produced from
fllnt drled sides dried by the 1mproved procedure (expt.c) '
are found to be rather comparable to that of control wet
salted s1des.1 Green fleshlng, keeplng overnlght at a lower
-temperature (10°O) and shade drylng allowing free passage

of ~alr have made thls conslderable 1mprovement in the quality
vof;the dry stock.v

It is worthy to note that frame. drylng, even at a very
hlgh temperature (same as in expt a) has produced Well cured
sldes and when converted into 1eather they are found to be
of same grade like that of control 81des. Control” leathers
may, however, be sllghtly more full than experlmental
1eathers. This very clearly shows the superlorlty of frame
,,drylng method over that of fllnt drylng. ‘ '

Leather produced from dry salted s1des are found to
be slightly inferior than control leathers. This may be
Edue to the fact that during drylng the sides are nailed
on wooden boards and have no alr clroulatlon on both s1des.
_In a later study it has been noted that dry salting i
: frame gives well cured hide and the leather produced from
1tzls comparable to that of control one. ”

Area yield of leather (per 1b. of raw hide) appears
to e slightly less in case of flint dried amnd dry salted
s1des but is slightly more in’ frame dried s1des than those
of the: corresponding control leathers. |

~ Certain phys1cal propertles of the leathers obtained
from experimental and control sides are. glven in Table IXII.

It appears that tensile strength of the leathers from
fllnt dried sides 1s somewhat lower than correspondlng
leathers; other propertles e. g., stltch tear strength,
tongue tear strength, graln cracklng strength and bursting
strength remain practically unaffected. ‘No s1gn1flcant
difference in physical propertles may be -noted between the
leathers from experlmental frame dried and dry salted
s1des and the correspondlng control leathers.
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Discussion

In the present study the leather making'properties
of flint dried, suspension dried and: dry salted sides are
compared with those of correspondlng et salted sides.
‘Although drying of hides appears to be 80 s1mple, it is
really a dlfflcult Job to do in all places. and in different .
sea ons and so thc success of drylng method depends on
env1ronmental condltlons.‘ Experlmental dry hides are
stored only for a -period of 1-2 months and under careful
observation and thus they are kept free from any insect
~damage, Proper care is taken durlng soaklng of the dry and
dryfsalted s1des.

In the course of the present 1nvest1gat10n, it has been
experlenced that the follow1ng factors play s1gn1flcant
role in proper drying of the hides..

(i) Temperature and humidity ex1st1ng

S durlng drying

"(ii) Post mortem perlod

(4id) Presence:of fatty and adipose tissue layer
“(iv) Free circulation of air on both s1des of
- the hlde

To produce a good dry hide proper cons1deratlons are
to be given to all the above aspects, otherw1se it would be
a better pr0p0s1t10n to cure the hides and partlcularly
the fallen hldes by dry salting or by wet saltlng. In
fact, if it is not 1ntended to store the hides for a
oon81derably ‘longer perlod hides may better be cured by
- wet salting method, To produce quallty dry cured stock
frame drying method should be followed.

7 . Summary and conclusion

1. The leather maklng property of hides obtained
from dead animals (fallen hides) wais 1nvest1gated for
maklng full chrome shoe ‘upper leather and was compared
with that of hides from slaughtered animals (slaughtered
“hides). Random samples of fallen hides were collected
from Playing and Carcass Utilization Centrés and slaughtered
hides from slaughter houses in the Bastern and Western
regions of Ihdia., ‘The’ quallty of fallen hides appeared to
be: poorer .than that of slaughtered hldes because of factors



‘such as cqonsiderable delay 1n flaylng and curing and
,1mproper handllng but the selection of the flnlshed
leather compared well W1th that of raw selectlon. " On

the other hand, assessment of ‘finished leathers produced
from slaughtered hldes was found t0 80 down due to appre-
:01able flaylng defects and tlck, poek and vein marks.

- On.an average,\the_slaughtered hldes and leathers
(made from slaughtered hides) possessed slightly higher
‘tensile Strength=and‘slightly'lower-elongation than the
fallen hides and leathers'(made‘from fallen hides).

Grain oracking strength and bursting strength of the
leathers produced from fallen hides of Western region were
ﬁlower in comparison to those of slaughtered hides from the
7same reglon, but 1t was not so in ‘case of fallen hides of
the Eastern region, Chemloal analysis of raw hides and
flnlshed leathers did not -show marked dlfference between
'the slaughtered and fallen hldes.

’ 2 Market quallty fallen and slaughtered hides were
colleoted from dlfferent centres in Noﬁbﬁern and Southern
reglons of Indla and were converted into full chrome shoe
‘upper leather, the leather making potentlallty of fallen
hides was compared w1th that of slaughtered hldes.
'Market quallty fallen ‘hides were found to be roughly of
ethe same quallty as the slaughtered hides. The gqualities
;of finlshed leathers produced from fallen and slaughtered
,hldes were also comparable.; It is thus apparent from
,the above 1nvest1gat10ns that the leather maklng property
of fallen hldes is. dependent on thelr quallty in the
raw state and that there is no.inherent dlfference between
fallen and slaughtered hides arising simply out of the
fact that the animal is fallen or slaughtered.

Physical properties of the slaughtered and fallen
hides and of the leathers produced from them were analysed
statistically*and'the difference values between slaughtered
and fallen hides were determined.

3, Leather making potentiality of the market quallty
£lint drled}cattle hides prepared from fallen hides by
conventional method was investigated. It was observed



,that such fllnt drled hldes Were mostly poor in quallty
and: about 80 percent of them were found unsultable for.
dfull chrome shoe upper leather. Some of the hides could
fbetter be flnlshed 1nto ‘corrected grain or printed
leathers.” Many of ‘the hides suffered fram the defects those
were common to the fallen hides and to flint dried hides.
.[Soaking ‘back of the fllntdriethdes was also rather diffi-
cult. Average phiysical properties of the leathers from
flint /dr £d4es were found to.be comparable to that of
average phys1cal prOpertles of leathers produced from
slaughtered hldes. :

Statlstlcal analys1s of the phys1cal propertles of the
leathers obtalned from fllnt drled hides was compared with
the statlstlcal data obtalned from slaughtered hides.

4. The qualltles of_chrome upper leathers produced

from flint dried, frame dried and dry salted sides of
‘ cattle hides were compared with the correspondlng leathers
Lfrom palred wet salted s1des. 0f the different methods of
drylng, suspens1on drylng on frame produced the best

; quallty raw stock and the upper leathers produced from
'such s1des were comparable 10 the leathers from wet salted .
,.sldes. Flint drled s1desrproduced by conventlonal method
v’were severely damaged durlng processlng. The quallty of dry
',hldes could be- lmproved by frame drylng and taking
;speolflc measures durlng drylng. Tens1le strength of the
leathers was sllghtly affected by flint drylng, the other
.,phys1cal propertles remalnlng practlcally unaffected by
vdlfferent methods of drylng.



CHAPTER v

1. -~ Sole leather making potentiality of fallen and
laughtered buffalo hides and proper utilisation
- of buffalo hide offe's- ‘

2. Methods -

2.1 Visual-assessment‘of‘raw hides

_ ,'ﬁThe hides were shakeh off the excess salt and
v1sually examlned taklng 1nto account varlous factors like
(1) general appearance (ii) flay cuts e.g. holes, deep and
'llght cuts (iii) grain damage due to sores, abrasion,
scratches and putrefaction;7(iv):curing'defectsJe}g.vhair~
- slip, red-heat, etc. and (v) substance, '

2;§ijRapidrtanhing.Of'solelléather

Vegetable tanned sole leathers were geherally manu-
factured following conventlonal tlme consumlng processes. -
For sometime past, . tanners were more concerned about the
Icost_of labour, space in the tannery and . quick turn over
anduso}the recent trend in sole leather manufacture is to
shorten the tanning periOd. - Different rapid: tanning
technlques had been suggested from time to time but very
few of them are commercially followed as sole leather manu-
'facture veries from.country to country and from tannery
4o ‘tannery depending on a number of variable factors e.g.
type‘of'tannlng material available, quality and weight range
of raw materials;‘temperaturevof tanning, quality of the
leathers required and SO on. '

It has generally been emphaswsed that unless the grain
is condltloned by some pretannlng treatment rapld tanning
may result 1n pebbllng of grain. Condltlon of the pelt
fl.e. plumpness has been the p01nt of con31deratlon by some
'1nvest1gators92 93 94 Shuttleworth95 recommended pickling
of pelt with sulphurlc acid and salt to- achleve qulck
tannage. leferent pretannages Were -also adveocated to
_”produce rapid tanned sole leather. To adopt a standard
| rapid tanning method to be followed in the present inves-
tigation, the performances of some Bf ﬁhe old and new
'processes were examlned and the convenlent one was accepted.

. Bes1des plt tannlng process, bag tannlng process is
also followed in India by the small and village tanners.



The commer01al bag tanned leathers are not properly tanned '
s0 as . to.- glve the ‘chemical and. physlcal propertles of good

“sole leather though this method of tannlng ‘is quite rapid.

'So bag tanning technique was also’ used '1n modlfled form

“to produce rapld tanned sole leather,

Based on the above 1nformatlon a rapld tannlng process
was worked out and.followed in subsequent studies.

3 Vlsual assessment of leaﬁher qualltv

) The quallty of the sole leathers were. assessed visually
_on the ‘basis of the following:

(i) general appearance: (11) colour: (111) unlformlty
(iv) flexibility (v) plpeyness (v1) crackiness and
(v11) gloss.

;2 4 ths1ca1 propertles

‘Samples were taken-from gampling positionsfoféthe
sole ‘leathers and were examined for certain physical
properties (i) abrasion (ii) water. absorptlon and
(111) apparent -density., . - '

2 5 Value 1ndex for 1eather

' The value 1ndex for the dlfferent types of leathers
made from buffalo hide offals was calculated from the
equatlonn

Tr

" Where V1 'is the market value of the leather per Kg.
‘or per sq.ft . of 1é‘a°ch'ér, Y is the yi‘e‘ld*of Teather per kg.
of raw hide and Vr 1s the prlce of raw hlde per Kg

3. Standardlzatlon of g raold tannlng method fOr sole
- leather manufacture

3 Bxper mental procedure and results

Wet salted buffalo hides, ‘weighing about 40 - 50 1lbs.
were taken for sole leather tannage.

3 1.1 Process 1
y A

Wet salted buffalo hldes were cut 1nto 31des Washed
”and soaked overnight in & plt,and then limed for 3Adays.



in.a liquor contalnlng slaked lime - 15%, sodium sulphide -
0.5%, once used lime liquor 50% and water 250% (all on
soaked;welght). On the 4th day the sides were unhaired and
relimed with slaked lime - 15%, sodium hydroxide - 0.5%
'and_Water”SQO% for 3 more days and then fleshed, welghed
and left overnight in plain water. Next day they were
delimed partlally with 0.5% ammonium sulphate and then
treated with 0.5% naphthalene sulphonlc acid for about 1% hr.
The sides were then put into-the tan liquor at 8°Bk and
”handled properly. The liquor-was made up of .3 parts wattle
extract and 1 part myrobalan’extract.. The sides were
dally transferred to pits containing liquor of hlgher Bk
strength'as given below: : :
89~ 100 - 12° - 150 < 20°.— 25° - 35° =~ 45° -
-55= - 65° =.70° Bk. |

In case: of heavy hides, further tannlng could be ‘done in
drum by drummlng for 2 hr. at 75°Bk the next 2 hr. at
85°Bk and the last 2 hr. at 100°Bk., Tannlng started at
pH 4. 5 and was over at’ 3. 7 - 3.8, After the completlon
of tannlng the leathers were plled for two days.‘ Leathers
‘were then washed well, bleached and then treated in a
myrobalan liquor (30°Bk) for a day or two, washed and

. loaded.,. The leathers- were then orled in a drum, set out
and‘dried.. Flnally the leathers were seasoned and rolled.

3 1. 2 Process IT

o In thls process a sodlum acetate pretreatment was
glven before tannlng. Wet salted buffalo hides were taken,
soaked and limed as in process I and were delimed completely
Wlth ammonlum sulphate. ‘Delimed pelts were treated in a
drum w1th sodium acetate - 4%, sulphuric’ acid - 1.5%,
salt - 8% and water 300% and left overnight in the bath.
The pelts were then washed thoroughly, put to a llquor of
12° Bk and transferred daily to a liquor of increasing
strength upto 50°Bk (12° - 209 - 300 - 40° - 50° Bk).

The strength of the liquor was then increased by 10°Bk
in every alternate days. Tenning was completed in 70°Bk
liquor and the tanned pelts were kept in pile for 2 days.
After piling the leathers were flnlshed as 1n process L.



3.1;3. Procees III

- In this proceSS-completely delimed pelts were treated
with formaldehyde before they were put to the tan liquor,
After mormal soaking the buffalo sides were limed96 in a
pit containing sodium sulphide - 3.5%, caustic soda - 2%
and water 300%. No lime was added. The sides were
handled properly and left overnight in the liquor. Next
‘day they were unhaired, scudded fleshed and weighed. They
were washed and delimed completely with 1% ammonium
sulphate-and 0.5% sulphuric acid and,K 250-300% water. Next
day'the delimed pelts -were scudded again and then treated
overnight with 1% formaldehyde and 300% water. On the.
following day .they were rinsed in water and tanning started
‘at 120Bk liquor. The sides were transferred daily as in
~process IT ‘upto 50°Bk liquor. They weére then taken in a
drum, oontalnlng 70°Bk liquor and drummed 1nterm1ttently
for the day. In the evenlng they were taken out and put
‘in & plt contalnlng 70°Bk liquor. After tanning, leathers
were piled outside for 2 days. The follOW1ng procedures
to flnlsh the leathers were the aame as in process I.

3 1.4 Process IV

In this process the delimed pelts were treated with a
buff T salt mlxture97 before tanning. *-Soaking and 11m1ng
were followed as in process III T..e pelts were then
_dellmed completely with ammonium sulphate - 1%, sodium
‘bisulphite - 1%, borlc a01d - 1% and water - 300% by
leaving the pelts overnlght 1n ‘the plt. The pelts were
. then treated with the follow1ng buffer salts (16 5% on
pelt wt. ) taken in a drum contalnlng 100% float. The
composgition of the salt mlxture was as follows.

Sodium sulphlte - :38.6mparts
Sodium thiosul- = :
phate N 8 O parts
Disodium. phosphatele 16 6 "
;Sodlum formate , 'f 12.07A"
Boric acid - 3.9 v
1Borax _ y | - 15.9 "

Phthalic anhydrlde - 3.1
Oxalic acid - 1.9



The drum was run for 4 hi. and left overnight in the bath.
Next day the drum was run agaln for 1 hr. pH was checked
to be about I 8.' Tannlng was then started in the drum.

A total of 32% tannin extract (wattle extract - Kenmosa

>brand) was used for tannlng.

3% extract was fed 1nto the drum along w1th the pelt
and the bulfer salt solutlon and drummed for 3 hr. .In
the second and third 1nstalments 4% and 5% extracts were
iadded and drummed for 3 hr. in each case and then left
xovernlght in the llquor. Next day 6%, 7% and 7% of the
extracts were fed into the drum by three 1nstalments and
drummed for 3% hr. in each case.’ JTt was. expectéd ‘that
penetratlon will be over but a thin streak was left in the
’central ‘Tajer of the sides. Addltlonal 2 days Were requlred
for complete penetratlon, ‘The. sides were washed free from
buffer salt and run in formlc acid for 30 mt. and then
‘retanned with 115°Bk llquor of the same extract. The drum
was run- 1nterm1ttently for 2 days.. The leathers were
“then ‘kept piled for 2-days. Bleachlng and flnlshlng Were
'done as usual. ' ' ' '

3 1 5 Process V

- In thlS process tannlng was done by a modlfjed bag
,tannlng method a typlcal process followed in India.
Soaking and liming of buffalo s1des were done as in

process III.. The s1des were scuddea and dellmed completely
_by treatlnb overnlght in a Ppit w1th 1% ammonlum sulphate
-and -0.5% sulphuric acid. Next day they were washed well
“with -water and put to the ‘malnl' llquor Whlch was constituted
of a used 109Bk llquor. The delimed pelts were handled
‘properly . in the 'malni! liquor for two days whereby the
graing of the pelts were condltloned and became suitable
for: etltchlng into bags. Each bag was then fllled up

with 25°Bk liquor made up of spray dried wattle extract.
,The bag was kept filled w1th the llquor throughout the
tgday and kept 1n the llquor overnlght in the plt. Next
‘jday, the bags were hung up agaln and fllled w1th the
‘llquor as before. On the thlrd day the bags were reversed
,and tannlng contlnued in the same Way for one day more.
"Next day the bass were cut out trlmmed ‘and left in the
llquor overnlght. It may be p01nted out that complete
penetratlon may be p0381ble w1th1n three days in. thinner



o~

sides buﬁfﬁayvtakeYZ'days“morerfor'eomperatively*thicker
hides. B o | o .
Next day the 31des were. drum tanned Wlth 15% spray
_drled wattle extract. The extract was fed into the drum
in dry form by three 1nstalments anc the “drum was run for ‘
'5 hours.; Next day another 15% extract was fed in and
drummed. The tanned pelts were taken out and piled over-
=night. Next day the leathers were drummed with 1% formic
,anld,ﬂ; and then processed and’ finished as before.

3,1.6. Process VI

| “In this process tanning was done at a lower pH
”adaueted ‘with sodium hydrosulphlte and formic acid. Buffalo

sides were sosked and 1limed as in process III. Pelts

" were-then washed in -a paddle for one hour_and geudded

and left-overnight in a pit containing plain water.
They~Were‘scudded;once again and trapsferred.to a pit

“.pontaining 10° Bk liquor made by dissolving wattle
extract. 2% sodium hydrosulphite and 1%, formic -acid

- were added to the liquor. The pH of the bath was adjusted

%o 3 5 The 51des were handled in thls pit twice, once

in the mornlng and once in the evening. 'On the second

ijday pH was adgueted to 3 5 with 0.125p formlc ‘acid and
the sides were handled as before. 'In the third day the
31des were “transferred to a’ plt contalnlng 50% Bk llquor
of Wuttle extract. The pH of the liquor was ad justed

to 3 5 with 0.5% formic acid and 1% sodium hydrosulphite.
The sides were handled in this pit for 2 days. On the

| Pifth day the sides were . transferred to a pit containing

- 75° Bk llquor of wattle extract. pH was -adjusted to

3.6 - 3. 7'with 0.5% formic acid and 1% sodium ‘hydro-
sulphlte. Next- day the 81des were handled in-the same

' liquor. o S g T

o On the 7th day eldes were drummed 1n ‘a liquor of
120° Bk (100% float), pH belng adgusted with 0.25%
, formlc acld to 3.6 - 3.7. The sides were drummed inter-
'dmlttently for the whole day and plled on for one day.
wThe sides were then washed and then bleached, and oiled
in a drum. Next day they were well set and then dried.
) After drylng the leathers were seasoned and rolled.



Chemical and‘physical properties of the leathers
. \ .
are presented in Tables IXIII and LXIV.

3. 2 Dlscus81on.

It may be noted fwom Redbdxecxk that chemical compo-
gition of the leathers are quite c: mparable to each
other and are im conformity with the chemical. p§opert1es

of the Indlan sole leathers reported earller except
the water solubles which are coaparat1vel¥ ?1gher in .
these leathers. But recéntly- reported velues

for water solubles of rapid tanned sole.. leathers are .
indenticel with the present values.

- The physical properties of the leathers produced
by different methods also do not valy to a great extent.
It is apparent that first +Wo processes are rather
lengthy. Processes III and IV are moderately rapid and
produce good leathers but process IV reguires-more
careful observation and involves more cost. Process v
although rapid gives: less yield (due to urlmmlng) and
is somewhat complloated Retanhing of bag tanning lea-
ther may, however conveniently be followed by Indlan
tanners who follow bag tannlng process. Judging from
tanners pelnt of view (e.g. colours, ‘flexibility, etc. )
leathers produced by . process VI were cons1dered best
of the different lots and this process is a.falrly
rapid one produclng quallty gole leathers within 13-14
deys' time.

Process VI was, therefore, accepted as the gtandard
process for meking sole leather and was followed in
the present investigation.

4. Com paratlve study on the guality of gsole leathers
from fallen buffalo hides collected fron Flaying and

Carcass Utiiization Centre and glaughtered buffélo
hides collected from slaughter house.

)

4.1. Experimental procedure and results.

25 slaughtered puffalo hides (average wt. range
59.5 1bs. ) from Bombay slaughter houge and 25 fallen
hides (average wt. range 61 1lbs.) were collected from
“the Flaying and Carcass Utlllsatlon Centre, Bombay.

The hides, received in wet salted condltlon,



T4BLL LXITI

Chemicél“analysis-of sole leathers.made by different methods

Chemicel enalysis " Process Nos. L
(as reCeiVeg)v"; | 2 3 - 4. 5 6

Moisture (%) U AM.5 L 1246 10.7 ﬁ2;7un 111¥é\  3 - 13.4
Tat (%) - 3.16 3.05 2.5 . 2.9 2.7
Water solution (%) 15.4 14,0 136 13.2  13.61 14.8

Insoluble ash (%) 0.1 Negli- 0.3  Negli- Negli-  Negli-
_ _ -~ gible -~ gible = gible - gible
\ N .

Hide substance.(%) 40.74 41.86 40.0  41.58 41.16  40.2
Pixed tan (%) |

28,65 28.,51.. 32.7. -31.12-2 30.43 30.9
Degree of . . e e o
tannage (%) S 070032 68,10 81.75. . 74.84 -73.93 . 76.87

PH of water ,';;q; S o _ | o
‘solubles . 3.3 3.6 3.3 3.7 0 3.4 3.5




General characteristics and physical properties of

: sdle‘leathéréfmadeiby‘differentvmethods-

Physical )
properties 1

o e e s St s S s e S S B o o

- e qu

TP —

“Process Nos. -

s

5.

Colour 'Elight'

Plexibility

Tensile st. J- 5745
(1v/sq.inch) 6474

Leathef

yield (% _on :
pelt wt.) 55-60
Abrasion SRR
(inch/500 R) - 0.062
ipparent
density

Water
absorption - §

(%)

Tanning peried = - .
(from raw to - 28-30
finish)

' Golden -
biscuit: - -

‘Pairly. ~ Less

flexible.

6125

~tendency

to become

reddish

Biscuit Pink with

-~ Light
pink

on ageing -

‘ - Pairly . Quite
flexible flexible flexible
5126 4420

5674 4669

55-60  55-60

0.065  0.060  0.055
0.99

0.95  0.88
38.2 . 36.2

747;2 41.2 '39.0

477 419 39.7

17-19. .
.days

47;19
days

26-28

5363

55-60

Light
biscuit

Plexible Flexible

4519
o

53-58

~ 0.06

0.92
30.8

) 350 4’

372

1416
days

6935
5958

55-60
0.07

0.95
32,0

!

- 37.0,

39.0

13=14
days

yor



were- examlned for thelr quallties. ‘The hides Were shaken -
off the excess sslt and assessed for their. quallty by
\v1sual 1nspectlon. Observatlons are recorded in Table LXV..

It may e noted from Table LXV that of the 25
slaughtered hldes, 9 hides are graded as first, 10 as
gecond and 6 as thlrd quality.  On.the other hand, 3 fallen
" hides are. graded aS'iirsi‘quallty, 8 are seconds, 13 are
'thlrds and one of them is of reaectlon quallty.. ‘

Vegetable tanned sole leathers were produced accord-

1ng to thestandard process. During liming operation

it was notlced that most of the fallen hldes had either
blood patches or a net-work of blood marks due to the
presence of congealed blood along the network of veins.
Figs. 19 and 20 represent such network of velns and
different patches due to blood and poss1b1y other pig-
mented materials that could not be removed during normal
pretanning processes. . It was observed that such blood
. patches or blood stains were more promlnent on one half

of the hide than the other. This is probably due to
. the fact that dead animals ere left lying down on the
ground on one side for =a cons1derab1e length of tlme
~ before they are taken for disposal. Fig. 21" cleurly
“shows the contrast between two ‘sides of the:same hide
_after liming. The network of blood marks 1s apparent
. on the left hand side. These ‘plood marks and other
‘pigmented scud marks could not be removed even after
!tannlng though they become 1ess promlnent. This may be
seen in Pig. 22 which depicts an unflnlshed leather ';»

"171 e,, after pit tonning and vefore drum tannage. Such

patches and marks, if present, do appreciably devalute
;the leather quality- although other propertiss of “the T
leathers remain unaffected. Such patch marks were found
gbsent in the slaughtered hides.

-

Table LXVI represents the sole leather yield of the
slanghtered and fallen hides. \

On an. average, slaughtered hides give about 60%
yield on pelt weight and the fallen hides yield about
59%. It is of interest to note that leather yield when
calculated on raw Welght is about 79% in case of slaugh—



DABIE IXV

Visual}asééésment,of the guality df.raw'buffa;o nides.

*Slaughteréd .-, TPallen

Grades momem , - p
Sample Nos. No. of hides Sample Nog. No. of
L ‘ hides
. Pirst 6,8, 9, 1, 15‘, SR 14, 23 & 25 3
Second 2, 3,4, 10,,13», - . 5, 6, 8, 10,
14-, 20, 22, '23 . 12’ 16’ 19
v & 24 100 L& 22 8
Third . 1, 5, 7, 12, 16 1, 2,3, 4, T,
C 18, 20, 21
o & 24 13
Rejection ~ - mM1 13 1
The slaughtered hides were ,The fallen hides were
properly cured,. well flesned frec from flay- cuts
and free from putrefaction but retained a good
General and grain damage. But many amount of adhering
" obervations of these hides were damaged flésh. One hide is
g VYRR que to flay cuts which =~ found to be degraded
S -~ " lowered their qualities. “to rejection quality

due to putrefactive
grain damages.




tered hide and about 6% legs in the case of fallen hides.

Leathers produced from slaughtered hides are
graded as follows: . farsta, 11 seconds, 5 thirds
and 2 reaectlons. 2 pleces of leathers are graded as
ré jections because of deep flay cutg and’ 1n01dence of
’graln crackiness 1n one side. .In the case of leathers
from fallen hidee 2 are graded as firste, 6 as seconds,

10 es thirds and 7 as rejections. ' ‘

Data presented in Table IXVII show that, physical
prbbertles”e”g.;Yabrasieh,'Water absorption and apparent
_dens1ty of the leathers produced from slaughter and fallen
hides do not dlffer to any -great degree. On an average
'abraslvn ‘and apparent densmty appears to be sllghtly
vmore and water gbsorption is sllghtly 1ess in case of

',leathers from fallen hides.

4.2. Discussion. - : T ,

It appears frem the visual assessment of the raw
-hldes that slaughtered buffalo hides from slaughter
house are comparatively better in quality than the fallen
,’buffalo hides collected from:Flaying and Carcass Utili-
zatloh Centre. = Affer liming fallen hides demorstrate
blood mark and. coloured patches on- the grain side which
are found to be per51stent even after tanning to o lesser
}degree.’ But slaughtered hldes are practlcqlly free from
“such stains and patches.

Leather yield when calculated on pelt weight seems
" %o be lower in case of fallen .hides by about 1% than
slaughtered hides which may be considered 1ns1gn1flcant
But the difference is qulte gignificant when calculated
on raw weight and is probably due to the excess adhe-
rent flesh being present in fallen hides. '

Assessment of leather quality shows that leathers
from slaughtered buffalo hides stand a better selection
with 28% first quality, 44% second quality, 20% third
quality and 8é rejections. Where as leathers from
fallen buffalo hides are graded as followss 8% first
qualityy 24% second quality, 40% third quality and.

28% rejectlons. Both in case of slaughtered and fallen



TABLE LXVI

Tannery weights (1b.) and yields (%) during sole leather pro-
cessing ‘of slaughtered and fallen;buffalo hides.

- Slaughtered S ~ Fallen

Tennery  REW Soaked  Pelt TcitheT ~ KW Soaked —~ Folt  Leather
weights wt.,  wt. wt. wt. owt.e owke. L Wb wt.

Meximm 70 83 92 58 T4 8 96 58
Minimum 42 53 . 60 28 42 46 5T 30
Averageof .: IR TR T . |
Total wt. 1488 1733 - 1971 *”1182”*.y‘-'1530“~1666u‘ 1893
yields (ave- Bl

rage) on ‘

Raw wh.  ~  116.47  132.46 T9.44 - 108.89 123.73 T73.01
Polt wh. - = =, 5997 - == 59.01

N
S

TABLE IXVIT

Physical properties of sole leathers from slaughtered
: : o - and fallen hides« . ¢ ' :

 Water absorption (%)

Type.of- 'Abrasion Apparent Thidknessﬁ ,
raw hides A(inch/4OOR) density mp. ‘Y4 hr, 2 hr. 24 hr.

Y

Slaughtered}h , i EE , : ; - .
Meximum ~ 0.125 1.030 7.5 34,0 40.0  43.5
Minimum .~ 0,081 0.866 4.4 26.0, 315 35.0
Average of = o ‘ - B L e .

25 leathers . 0.098 10.976 6.0 - 30.0  35.0 39.0
Pallens ‘ f , . v |
Meximam . 0.132 1150 7.8 . 325 39.0 4.0
Minimum - 0.089 0.952 5.5 20,0 29,5  30.0

Average of =~ . o R o _
25 leathers -~ 0,102 1.020 6.3 28.0  33.0  37.0




hldes the- eelectlon of flnlshed leathers 1s rather .
lowered as related to the raw selection. Deep flay cuts

in case of slaughtered ‘hides and blood and other patches .
“ine fellen hides--are.mainly respon51ble for such devaluatlon
of the leathers. o '
do not differ to any cons1derable extent in respect to
their phy31cal propertles (1 e. abra31on, apparent den31ty
and water absorptlon) '

5._, Gomparatlve study on the quality of sole leathers:
mede from market qualltv slaughtered and fallen hides.

5.1. Experimental procedure and results.

25 slaughtered buffalo hldes and 25 fallen buffalo
hldes were collected from Celcutta hide market in wet
gelted condition. - The hides were trimmed in croupons,
.shoulders and bellies and the croupons were used for the
manufacture of sole leather accordlng to the standard’
process.

Buffelo hides were examlned for their quallty by
v1sual 1nspectloh a8 before., After trimming the croupons
- were graded once again for quality 1n order to find out
5whether trlmmlng had any influence on gradatldn in terms
of hlde quallty. Gradatlon of raw hlde quallty 1s pre--
 sented in Table LXVIII -

It is apparent xxxxxxxxxxxxx that market quality ’
slaughtered buffelo hides are much better in quality
than the market quallty fallen hides. No slaughter
buffalo hide is found to be of re]ectlon quality. On the
other hand, 40% of the fallen hides, are of rejection
quallty. After trimming the croupons from the’ slaughtered:
hides are found to be con81derably upgraded and the
croupons of the fallen hides are upgraded to some extent.
Thls significant 1mprovement in the quality of slaughtered
hide croupons is malnly due to the reduction in flaying -
defects that are conflned usually to the belly areas.

It was pointed out in the earller work C4—Gh—V)
~ that the network like marks due to presence. of congealed ,
blood and other coloured'patches were present in leathers



TABLE TLXVITI

Assessment. of market quallty slaughtered and fallen
~ buffalo hides before and after trimming..

olaughtered
Assessment before trlmmlng

N Fallen

Asses sment before trimming

Grades .

' Sample Nos. No. of hides Semple Nos.. No. of hides
First 1, 6 & 11 3 5, 12& 20 3
Second 2, 39 4-9 5,>'7’ 1’ 6 & 19 3

8, 10, 12, 13,16,
17, 18, 19, 20,
23 & 25 B {5
Third =9, 14, 15, 21, 2, &, 10, 11, 14, /
. 22 & 24 6 17, 22, 23 & 28 9
Rejection Ml 5,7, 8,9, 13, 15,
SR 16, 18, 21 & 25 10
| fﬁsseSsment”after trimming’“_ Assessment after trlmmlng
FirS't 1, 4-, 59 6, 7, 9’ 5’ 12, 19 & 20 4’
16, 115713, 14, 15,
16, 18, 19, 20, 21
& 25 , 17
Second 2, 3, 8, 12, 17, - o
2 22, 2% & .8 1,4, 6,22, 23 & 24 6
Third o S min 2, 3, 10, 11, 14, 15,
v v 16,747, 21 &’ 25 10
Rejection - Nil -

Ty 8ye9y 13 &18 5




from fallen hldes and the general appearance of the
leathers were apprec1ably affécted due to these marks
~and - patches. Certaln modlflcatlons in the pretanning
operatlons Were therefore made 1n the present study with
:a v1ew to overCJme thls defect. o

.(a)- Normal soaking and short liming.

'"Sé:l’ced;éfe"dﬁdhe‘wei'e"eevemke&"eiiei‘riigh’cf_injl&in~
water and were limed with 3.5% sodium sulphide, 2%
caustic soda and 300% water.

(b) Normal sosking and long 11min£.

Salted croupons were ‘sosked as 1n prev1ous occasion
and were thon llmed in a pit containing 150% 0ld lime
llquor, %ﬁ sodium sulphide, 7% slaked lime and 150% )

Awater.; The 81des were unhalred on the 4th day and were
;rellmed for 3 days in. the pit. contalnlng 10% lime. On.
the 7th, day the. 81des were fleshed, scudded and left
-overnigﬁt in- plaln water.

(e) Agid'soak:and‘ghort liming.

The croupons were soaked overnight in a pit con-
taining 0.125% sulphuric acid, 3% salt (both on volume
~of soak liquor) and 300% water. The pH of the ‘bath was
adjusted to 4.5. Next day the sides were limed accordlng
to the short 11m1ng process as in (a). '

(d) dcid soak and long liming..

Pk

The croupons were soaked overnight in acid sosk
liquor as in (¢) and limed for 7 days following the long
liming process as in (D).

It has been observed that as in the case of the
previous studies, meximum incidence of patches is found
in pelts which are given & normal soak and short liming
(standard process). Certain improvements are noticed when
the croupons are processed by normal soak and long
liming as well as by acid soak and short liming; but a
considerable improvement is noted when the sides are
treated with acid soak and long liming. |

Tannery yields during processing the croupons from
slaughtered and fallen hides are given in Table LXIX.
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It appears from Table LXIX that sole leather yield
when calculated on pelt weight is rcughly the same for
both the slaughtered and. fallen croupons. : It may further
be noted that tannery yield, calculated on'raw'weight
is about??’hlgher in the case. of slaughtered croupons.

Changes in area -of the oroupons durlng sole leather
.'tannage was recorded in case of 12 slaughtered and 12
fallen hides, The area of the croupon. seems to g0 down
(Table LYX) cons1derably after liming and further reduc—
tion in area takes place after vegetable tannlng After
rclllng, however,area of the leather: increases agaln to
the extent of about 94% of the orlglnal value in the
salted condltlon. In respect of changes in area durlng
processing there appears. to be no dlfference between the
slaughtered and fallen hides.

Sole leather quallty was assessed v1sually by a_

_ commer01al tanner accordlng to the trade practlce followed
in hls tannery Leathers were gradel 1nto flrsts, seconds
and reaectlons. Asgsegsment of the quallty of flnlshed '
leathers (Table LXXI. ) shows that in a general way sole ,
leathers frvm slaughtered hldes grade better than leathers
from fallen hides. It nay, hvwever, be: noted that
.slaughtered hides are degraded in quallty to some: extent

in comparlson to raw selection. Fallen hldes,on the other
hand,appear to be upgraded. _ / ‘

Some phys1cal propertles 1like abras1on, Water absorp-

' (tlon and apparent denslty that characterlse the quallty

of sole leather were determlned and are tabulated 1n
Table LXXII :

Physlcal propertles of the leathers (average values)
do ndt vary to an appreciable extent between the leathers
-from slaughtered and fallen variety. Water absorptlon
of the leathers -appears t0 be’ sllghtly hlgher in slaughtered
hides. ;

5.2. Discussiog . :
In the present 1nvest1gatlon market quallty slaugh-
tered and fallen buffalo hides are compared in respect

to their sultablllty for maklng vegetable tanned sole
leathers. s in the previous study (4-Ch-V) slaughtered



TAgLL‘ LXX

Varlatlon in area yleld during proce351ng of market
quality buffalo hides.

Type of

Area (sq ft )

Leather (after

Pelt area

: .,,,;: Saited.hide Pelt Leather (before
D ddeg Do IO relting) roiling)
--Siaughtéréd»hides.
Maximum 19.75 16.50 16.25 18.0
Minimum 15.0 13.0 11,50 ~ 13.25,
Average of | , o o :
12 hides - 17.39 14.96 - 14.35 16,17
‘Total area” 207.5  179.5 172.25 194.0
Jiela (%) on
Raw area i 86.51 ;'83;01 93.49.
" Pelt ares - 95,96 108.07
AEa;}en hidegf
Meximum 23,00 2050, 18.0 21,0
. Minimum 450 12.00 13.25 4.0
Average of ; . \
12 hides 19.21 16.73 15.67 17.98
Total area 230,50 '200;75 188.00 215.75"
spezsep s o o
Rew area - Eé7.09 ) 81.56 ‘_§316d
- - . 93.65 107.50.




TABLE IXXI

Assessment of the quality of finished sole leathers
. made from market quality slaughtered and ™.
fallen buffalo hides.

‘Grades L 'Sléﬁghtéied  ’ Fallen
N6, of - No. of No. of ~ Wo. of
left sides .. right sides -.left sides  right sides
First 10 11 6 7.
Second 13 12 14 11
‘Rejection 2 2 5 T
TABLE LXXIT

- Physical properties of sole leathers made from market
quality slaughtered and fallen buffalo hides.

Types of Abrasion  Apparent Thickness Water absorption (%)
hides (inch/400R) density  (mm) % hr, 2 hr. 24 hr.

Slaughtered'hides.

Meximum 0.163  1.00 . 6.6  48.0  53.0  59.0
Minimum 0.083 0.85 4.4 33.0 37.0  40.5
Average of R B C S
25 leathers 0.100 0.90 ‘5.8 37.9  42.5 471

- Fallen hides. |

Meximum - . 0.110  1.04 66 38.5 42.0  46.0
Minimm - 0.069 " 0.81 3.7 24.5 32.5 . 36.0

25 leathers . = © 0.094  * ~ 0.94 5.1~ 33,17 3701 '."40.7'




buffelo hides are comparatively better in quality than
the fallen hides. The qualities of the market quality
slaughtered hldes are forad to be upgradee by trimming
off the belly.areas as these reglons are’ found to be
‘damaged more due %o ‘flay cubs

Blood. and other coloured patches tHat are predomi-
.nently present in fallen ‘puffalo hide and appre01ably
,Iaffect the. general appearance of the finished sole.
fleathers can be con81derably removed by following acid
soak and long liming. -Hence in process1ng fallen hides
the beamhouse operatlons should be modified accordingly.
Probably brine curing of the fallen buffalo hides may
also be advantageous in this respect

ield
_ The present 1nvest1gatlon shows that leather/{ ,

pelt wt. ) is roughly the eame in cases of both slaughtered '
and fallen hides. This also. supports the prev1ous
finding (4-Ch—V ) that fallen hides retaln more adherlng
flesh,; etc. and so glve less rcather yleld on ‘raw weight
‘basis. . Area yleld of leather do not vary to any consi~
derable extent between the slaughtered and fallen hides.

~As in the previous study &zxxxxxxx leathers from
},slaughtered buffalo hides stand better selectlon than
those of leathers from fallen hides- Physical properties
'of the leathers ‘do not vary much between the leathers
from slaughtered and fallen ones. - Water absorption may
_<be sllghtly less and apparent density slightly more in
.,fallen hldes.

,6; . Better utilisatlon of buffalo hlde offals.

~ The present Work was undertaken to exploit the
“_various posslbllltles of ut111s1ng the buffalo hlde,
offals and find out the type of. leather or leathers that
‘may be conveniently made out of the offals and marketed
prOfitably. | g

6. 1 Experlmental procedure and, results.fn'

Slaughtered and fallen buffalo hldes (average Welght
: 54 1b.) that were ‘collected from Calcutta hide market

" were trlmmed into croupons,shoulders and belly pieces.
The shoulder and belly_p;eoes averaged 20.8: and 33.7



per cent respectlvely of the total weight of the hides.
_Butts were used in making vegetable tanned sole leather’
and the shoulder and belly pieces were taken ‘for process-
ing and the follow1ng dlffereno typos of leathers were
made. v

“6 1.1, Chrome lace 1eather kfor woven upper)

Only the belly pleces were taken for the pr roduc-
tion' of chrome lace leathers. Salted pleces Were soaked
overnight and then limed in a pit oontalnlng 1% soalum
~sulphide, T% lime, 150% old lime liquor and 150% Water.
" After llmlng for 3 days the pleces were unhaired and put
into a fresh lime liquor containing 7% lime and 300%
water. Next day they were fleshed, scudded, washed and
delimed. The pelts were then plckled and chrome tanned
in the usual way. The leathers were tben shaved to an
‘ uniform thickness. After neutralisation they were dyed,
mordanted with 3%% cutch extract fatliquored with 3%
enionic fatliquor and drled. After staklng and. buffing
they were flnlshed using convent;ona* proteln based compo—
51t10ne and glazed. '

6 1. 2 Hvdraullc leather.

Shoulder pieces were taxen and pfocessed upto pick-
ling in the same way as for lace leather. The pickled
‘pelts were then chrome tanned with 6% chrome extraot
(1.5% Cr,0 ) The leathers were sammed, levelled,.
neutrallsed uniformly to a pH of’ about 4.5 and fatliquored
with 3% anionic fat liquor. ‘They were then vegetable
tanne@ with 30% extract (on shaved weight) comprising
00.5¢% sulphited quebracho and 7.5.% wattle extracts. After
‘tanning they were further fatliquored with 4% anionic
fat liquor and topped with aboub 1% cationic fat liquor.
They were then set out and dried. The ‘leathers were then
finished after ‘buffing and snufflng. : >

6.1.3. Upper leather. .

Both belly and shoulder pleces Were taken for the
manufacturo of upper leather.; The pieces Nere soaked
_”overnight and limed for 1 day using 3. 5%. sodium sulphide,
. 2% caustic soda and a float of 300%. After unnalrlng
and fleshing the pelts were delimed partlally end then



plokled and chrome tanned accordlng to the standard
process.' Tanned leathers were then split and, shaved.

They were next neutrallseo, fatllquored with 4% anionic
fatliguor, retanned with 3% synian QBasynton ?.C., BASF)
_and 7% wattle extract and re-fatliqu red with 2% anionic
fatliquor. They Were then set out drled, staked,

‘Jbuffed and snuffed 1he lea+hers were then resin, flnlshed.

6.1¢4. Shrunken grain leather.

» Shoulder and belly pleces were soaked overnight

and llmed in e 81m11ar way as for lace leather except

'1n that thesecond 1liming was extended by two more days.
The hides were then spllt delimed COIUletely and bated.
The bated pelts were sammed and pretanned in a drum

with crushed myrobalan nuts and peitophorum ferruglneum
leaves followed by myrooalan extract pomder.: Flnally

the pH of the bath was Towered using formié acid.. A
_perlod of about 5 hours was’ reeded to oomplete the pre-
‘tannlng operatlon They were then retanned with- chrome
‘extract (8%). They were then shaved, neutralised, fat-
llquored with 3% anionic 1°afcl:.quo:c* and 01led The pieces
~were then dried and dry-drummed. The dry-drummcd leathers
"were boarded by hand to rCudol Lo graia more prominent
and then flnlshed uelng acryllc blnders

6 1 5 Bunwar and kattal ]eathers

Shoulder pleﬁes were aseé 1n maklng bunwar leathers.
The shoulder and belly pieces were eoaked Dvernlght
limed in the same way as. for shrunkon grain leauher and
delimed completely. They were vegetaole-tanned u81ng
& ‘blend of" wattle and myrab ‘extracts. .0ffals were put
to a l;quor of 10° Bk. -After handling for 2 days the
 8trength of the liquor was increased to 15° Bk. Every
alternate day the strength of the liquor was increased
by 5° Bk upto ‘a concentration of .25° Bk and then by 10°
Bk till.it reached 45° Bk. The strength of the liquor
‘wes then increased to 60° Bk-and tanning was finished in
" the same liquor. The leathers were lightly shayved to
‘uniform thickness, bleached-and fatliquored with 4%
anionic fatliquor. They were then well.set, and dubbined
on the flesh side with a .1% of & mixture of tallow and



fish oil. Bunwar: leathers were not dubbined. Both the
_types of leathers were drled buffed, snuffed and finished.
w1th protein based oomposltlon and glazed.

6.1, 6. " Sole leather.

_ Only the belly pieces were taken for sole leather
_ltannage.' After an overnlght soaking they were llmed as
for lace leather except in that the second liming-was
extended by one day more.} Pelts were delimed partially
~.and tanned in the same way as kattai leather . The
tanned leathers were bleached loaded with 1% loading .

. materlals, fatllquored, 01led llghtly, Well set and
drled They were seasoned and rolled 11ghtly

Leather yleld and the value index for the dlfferent
- types of leathers are presented in Table LIXIII.

”‘6 2, D1scuss1on.‘

In the present study the shoulders and the belly
‘pieces of the buffalo hldes are processed into dlffe-
rent types of leathers. Assessment of each 1nd1v1dual
piece of shoulder or belly is not attempted gither in
'vthe raw or finished eondltlon. The . leathers are assessed
by a visual 1nspectlon and are found to be of average
quallty. After flnlshlng them into. varlous types of
leathers their present market value in India are ascer-
tained and . compared.~ : '

- The dlfferent types of leathers made from shoulder
~and belly pieces may be arranged in the follow1ng order
of decreas1ng value index - o

;Shoulder. Bunwar;>hydraullc‘\upper:>shrunken grain.

‘Belly‘-f Kattai> Sole » upper >chrome lace > shrunken
» v graln.

It is apparent from Table X that bunwar leathers
made - from shoukder pieces and kattal leathers made from
-'belly pieces have the maximum market values and .there
is also a good demand for these types of leathers in
India. These leathers»areegenerally ugsed in making
'~ chappal straps, insole for chappals, -camera and tran-
‘sistor cases and so on. S )
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In- case of very heavy hldes, however, the yields
of bunwar‘ and kattal “leathers may be considerably less
due. 0 spllttlng up of the hides. To compensate that
the spllts are to be properly flnlshed and marketed..
- Otherwise priority may be given to the productloh of
hydraullc, sole or vegetable crust leathers.

Although hydraullc leather has a moderately good f
market value the demand for this type of leather is '
rather limited, It may.be pointed out that sole leathers
can - also be made out of shoulder pieces. and the market
value of sole leather from shouldérs is Wery close to.
that of hydraullc leather. In oase of scar01ty of vege-
table tannlng materlals or in order to meet the demand
for shoe upper- leather both the ohoulder and belly pleces
may be finished into upper 1eather or shrunken grain
leather. Unper leathers from these offals have a better
market value in India thah shrunken gralh leathers pro- -
bably because of the poor demand for shrunken graln -
leathers in this country The belly pieces of: buffalo
hldes belhg rather narrow are not very suitable for »
shrinken grain leather. Although the marketing poten-
tial for this type of leather is nmuch less in India it
is not so in other countries where shrunken graln leathers
are in good demand. Indian buffalo hides are not unlform
in thlokness..vPraotlcally no utlllsable split is obtained.
from belly pieces but splits are obtained from shoulder
nleces. In order to make the upper leather and shrunken
.graln leather: eoonomlcal ‘these spllts should be properly
used. There is very little demand for chrome lace
leathers at the present moment.

7. Summary and concluelon.

1. A fairly rapid process for the production .of.
vegetable tanned gole leather was adopted and followed
in the present study. Phys1cal and chemical prOpertles
of the leathers produced by this method were-qulte
comparable with the conventional sole leathers made

- from Indian buffalo hides.
buffalo

24 Sole leather making prooortles of slaughtered/
hides collected from slaughter house and falleﬁggldes



collected from Flaying and Carcass Utiiisation Centre
from Western India were COmparéd. Similarly, market
.quality slaught ered hldeq and market quality fallen
hides were pollecteﬂ from hicde market in Eastern India
and the quantities of sole leathers produced from them

were conmpared.
‘ ' - buffalo
In both occasions slaughfered/hides were found to

e comparatively better in quallty then fallen hides
Slaug vtered hides were adversely affected due to flay
cuts but could be upgraded in quality by trimning off
the belly pieces. Fallen hides, vesides putrefactive
grain damages, were dégraded in quality due to the pre-
sence of blood marks and stains which became prominent
in limed pelt and were retained by the leather even
after tanning. Such bloodrpatbhes were not generally
present in slaughtered hides. It was observed that
these coloured patches could Ye removed 1o an appreciable
extent by soaking the hides in an acid soak liquor and
liming for a longer period e.g., 7 days.

There was practically no veriation 1n leather
yiéld‘(when calculated on velt weight) between the
slaughtered and fallen hides. But when calculat:d on
raw Weight leather yield was coagidsrably less in fallen
hides which was probably due to fhe presence of more
adhering flesh and fat in fallen hides. Area yield of
4ie leathers also ‘did not éiffer significantly betweexn
the-slaughtered and fallen hices.

On an average, the quallules of the sole leathers
made from slaughtered hides were graded better than the
. leathers from fallen hides. But selectlon of the finished
sole leathers from fallen hides was found to be roughly
proportional to the raw selection of tue fallen hides.

There was no difference in abrasion of the leathere
but apparent density was slightly higher and the water
absorption slightly lower in leathers from fallen hides.
But these differences were not very much significant.

%3, In en investigation to find out the vetter
utilisation of buffalo hide ( 45 - 55 1b.) offals it
was observed that shoulder and belly pieces could b



convenlently utlllsed by conVertlng them into bunwar

and kattal leathers. The next best prop051t10n appeared
to be. the productlon of vegetable tanned sole or crusted
‘leathurs. Buffalo hide offals might be finished into
corrected grain upper leather if demand exists for such
shoe upper leathers or the availability of vegetable
tannlab materluls was inadequate. Shoulder pieces could
also be flnlshed into shrunken grain leathers.
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Fig.1: Sampling positions in hide and finished leather
. . for.physical testing and chemical analysis

Fig.é@, Tyrosine nitrégen‘bresent in soak liquors obtained
.- from staled salted hides S

Fig.S:,-Rangé.bf variation of extractéblé hydroxyproline
.. . mitrogen in staled hides . SR

Fig.4: Sampling positidns for the determination of protein
-~ . constituents in different areas of the hide

Fig.5: Sampling positions in different Tocations of hide
- ¢+ to study the rate of chrome tanning :

Fig.6: Increase in Ts(°C) inidifferent areas of hide during
.+ . normal chrome tanning i : -

Fig.7:. Effect of uniform deliming of differentgareaé of
hide on the increase in Ts(°C)}during chrome tanning

Fig.8: Sampling poéitiohs in buffalo hide to study the
effect of delay in cure on rate of vegetable tanning
and on properties. of leather

Fig.9: Sampling positions and variation in rate of vegetable
tanning in different areas of buffalo hide

oo

Variation in the rate of vegetable tanning in
different segments (average values of samples in
segments A, B and C)of buffalo hide

Fig.10

oo

Thickness variation (mm) in different areas of
buffalo hide

Fig.11

Variation in leather yield (weight) in different
areas of buffalo hide ’

Fig.12

oo

Sampling positions in buffalo hide to study the

effect of precuring extraction of buffalo hide and

different curing methods on the rate of tanning

and properties of sole leather 4
. N e .

Visual assessment of slaughter/hides .from slaughter-

houses and fallen hides from flaying and carcass

utilization centres. 1 - First quality,

2 - second quality, 3 - third quality and

R - Rejection quality _

Fig.13

o0

Fig,14

Visual assessment of finished leathers made

from slaughtered hides collected from slaughter

’ houses and fallen hides from flaying and carcass
utilization centres. 1,2,3 and R - Same as above

.

Fig.15:

Fig.16: Surface photograph of a rejection qualit
leather produced from fallen hide o



Pigi1T:

Fig;18:

Pigil19:s

Fig.20:
Fig.21:

Fig.22:

Visual assessment of the qualities of market
quality slaughtered and fallen hides as well
as the qualities of the leathers produced from
them. 1 - First quality, 2- Second quality,
3 - Third quality and R - Rejection guality.

Severe damage in limed pélt caused by faﬁlty

- f£lint drying technique

A network of blood marks in limed pelt due %o

congealed blood )

Blddd and other coloured patches in limed pelt

A contrast between two sides of the same hide
where blood marks are prominent in one side -

Presence of blood patcheé in the side even after
pit tanning of the pelt.
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(ii) Better \utilization/ of hide offals
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